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Established 1857. 


E. C. 


INDIANAPOLIS, IND. 





DRILLING MACHINES, 


All Styles, 


UPRIGHT DRILLS, 








ATKINS & CO. 


— Manufacturers of — 


30 Years Business. 





TOLEDO WIRE WORKS. 


F. POWELL & CO. 
Manufacturers of 


COAL SCREENS 


MEMPHTS, TENN, 
BRP Ma RN SOR RENT 





20 to 38 Inch Swing. 


Latest designs and improve- 

ments. Ali fitted with our 

patent quick return of 
the spindle. 


For cuts and prices address 


BICKFORD DRILL 60., 


Cincinnati, O. 






ranted. 


170 to 180 E, Front St., 


Every saw war- 





UNIVERSAL RADIAE®% 


RADIAL DRILLING MACK {INE 


steel, tempered by natural 
gas. 





Made from the finest selected 


THREE DESIGNS. SIX SIZE 











ow WIRE BANK RAILINGS, 
= as PLANT STANDS, 
o a 3 FIRE PROOF LATHING, &o. 
P 3 o summit Street, TOLEDO, 0 
5b So eS ; 
232 6 
oS 
s;-¢ |PATENTS. 
ee ae 
o = rs ¥ Mi. D.&L. i. LECCETT, 
28 6 Attorneys at PatentLaw 
@ a Patents obnlged Jn the United States and i in 
& Masonic Building. CLEV ELAND, o o 








'. EMBGDY ALL DESIRABLE FEAT Ae 
= "piceS$450 9% UPWARD WME 
ofS° UNIVERSAL RADIAL DRILL CO 


CINCINNAT 


=. 





cular, Band, Gang & Cross-Cut Saws. 


Write for prices. jm, for Tanite Emery Wheels and Grinding Machines. 





E. H. JONES & CO., 


223 and «26 River St., CLEVELAND, 0, 












oer Wheel Machinery. 
J, WENDELL COLE, M.E 


Manager of { Pennsylvania 
™ Southern Lake regions, and 
the Northwest for 
DETROIT EMERY WHEEL CO. 
Address: Box 84, Columbus,0. 
or P. 0. Box 152, Chicago. 
Hart’s Corundum-Emery Wheels 


SYKES’ 
IMPROVED 








BSYKES IRON ROOFING CO., NILES, O. 





Z#& Send for Circular and Price List, and mention this Paper. 





Engineers and Contractors, 


Worthington Steam Pumps, 


Electric Light Engines 
AND 


Automatic & Slide Valve Engines 
Of all Descriptions. 





Iron is 


Box Annealed, 
well Painted on 


| STEAM PLANTS, COMPLETE, FUR- 
NISHED AND SET UP. 





The Kilby Manufacturing Oo., 


CLEVELAND, OHIO, 


SUCCESSORS TO— r 
The Prospect Machine & Engine Co., of Cleveland, 0., and Barney 
& Kilby. of Sandusky, 0, 


Recent extensive additions to our Shops and Machinery makes our Plant one 
of the largest and best equipped in the country. 

We are now prepared and have facilities for doing Foundry and Machinist work 
of every description. Shall be glad to furnish estimates on application for Engines, 
Boilers and other heavy Machinery. 72-ly 


STEAM SEWER PIPE PRESSES. 


Dry Pans for Grinding Clay, 
Wet Pans tor Tempering Clay. 


} Improved Pug-mills, with adjustable Cast- 
Eas Iron inds, J. Smith’s Patent { 





Press Feeders. 


= > KILN CRANES & SPECIAL CASTINGS. & 
Complete SEWER PIPE and BRICK YARD Machinery Outfits. 


STEV"NSON & CO., Wellsville, Ohio. 





Write for Prices. 


CO.Ande SO Ee esa eo 


Coal Miners and Dealers will find it to their advantage to correspond 
with us when in need of screens. 


HEAVY FIRST QUALITY SCREWS AT LOWEST PRICES. 


FOREST CITY WIRE & IRON WORKS, 


ttt Frankiin Avenue. TELEPHONE 1683. CLEVELAND, OHIO. 
F. W. Smirx. 


SMITH & TEACHOUT, 
manamerarers ot BOILERS, TANKS ad STILLS oe 2 mecrtsin 


ROMPTLY EXECUTED. PLATE AND SHEET TRON WORK. Ss 
REP ALUES TAKEN OUT, PIECED AND RESET. NEW FLUES ON HAND. rage 


Telephone 1121. 








J. Smirx. H.,E. Teacnovr. 


644 and 646 Broadway. {91-ly] CLEVELAND, O. 











STILWELL’S 


Patent Lime-Extracting 


Heater and Filter 


Combined. 


Is the only lime extracting Heater that will prevent scale in steam 
boilers, removing all impurities from the water before it enters the 
boiler. Thoroughly tested. 


Over 3,000 of them in Daily Use. 


This cut isa fac-simile of the appearance of a No.5 Heater at 
work on ordinary lime-water when the door was removed, after the 
Heater had been running two weeks. 

Illustrated Catalogues. 
Stilwell & Bierce Mfg. Co., 


DAYTON, OHIO. 








——THIS SPACE IS TAKEN BY— 


SiLITa. ct SLE 


Manufacturers of 


IRON PLANERS. 


26x26 and 28x28, 30x30 with bed from 6 to 14 foot long. Address all correspondence to 
SMITH & SILK, 


N. E. Corner 8th and Lock, CINCINNATI, OHIO, 


PRESSED WROUCHT IRON OPEN TURN BUCKLES, 
BEST 


AND 
CHEAPEST. 








The list retail price of this Buckle is less than one-half the wholesale 
price of inferior: goo’s when we commenced to manufacture, and 
dealers, even in small towns, find it profitable to carry a stock to sell with iron for tie rods. 


CLEVELAND CITY FORGE & IRON CO., CLEVELAND, On10. 
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MANUFACTURERS OF 


WIRE CLOTH 


Of Every Description, 
Office Railings, 
Elevator Enclosures, 


AND ALL KINDS OF 
Architectural Wire and Iron Work. 


WwW. S, TYLER, E, H. ALLEN, 
President. Sec. & 


CLEVELAND. OHIO. 


McCLURE & SCHULER, 
Engineers and Contractors, 
Bissell Block, 


Ae AIMSBURIE, PA. 








poetry 


Construction 


ASPECIALTY. 





Sole agents for 
Massick’s & 
Crooke’s 
PATENT 
FIRE BRICK 
STOVES. 


Designs and Esti- 
mates for the construc- 
tion of Blast Furnace 


Stoves; and all other 
kinds of Brick Work 





Pct in general. 
aa We pro antee and put into 


peer anergy operation a all 7 plants we design and 
contract f. 





Joszrn A. Osporng, Wiitiam M. Mowroz, 
Of the U.S.Supreme Court Bar. Patent Expert- 


OSBORNE & MONROE, 


PATENTS. 


29 EUCLID AVE,, CLEVELAND, OHIO. 


PR inane Causes litigated in the United States 

and Circnit Courts. UNITED STATES 

AND FOREIGN PATENTS PROCURED. Searches 

and nions as to the Scope, Validity and In- 
fringement of patents. Terms Reasonable. 


ALEX. LAUGHLIN & C0., 


Engineers and Contractors, 








Wane BuILpine, CLEVELAND, O. 


Will contract to erect, equip and place in opera- 
tion Rolling Mill Plants of every 
description. 


Regenerative Gas Furnaces 


—AND— 


Artificial Gas Producers. 


A Specrat Feature. Estimates Four- 
NISHED ON APPLICATION. 


EVAN JONES, Southern Agent, 
Knoxville, Tenn, 





FOR SALE! 


®team Engine Bui'ders, Shop Rights and 
mses to Build and ell the 


aQurarr 
Automatic Shaft Governor, 


Patent+d Feb. 22, 1887. 


Address LEONARD & McCOY. 
118 Liberty St., New York 


JELEVATORS 


FREIGHT AND PASSENGER 


L.S. GRAVES & SON, 


Corner Center and Frank Streets, Rochester, N. Y. 
New York Office, 46 Cortland St.; Cleveland Office, 208 Superior St. 
Send For Our Catalogue. 


J AMES P. WITHEROW. 
Engineer and Contractor, |r 


Lewis wipe ph fine grandes Pa.. 
gent for 


Whitwell Fire-Brick Stoves. and Clapp-Griffiths Patents 


For the Manufacture of Soft Steel. 


Specially 3 paeped for A jie. 1 Boiler Plates, Boiler Rivets, Wire Rods. Stay Bolts, Stampi 
tes, ete. Will contract to completely erect, equip and place in operation «Sag 
. Whitwell stoves, and steel piant 8 as above. man at my own 
“orks everything appertaining to blast od steel works construction 
I can guarantee promptness and satisfaction 81 


Sharon Boiler Works, 


(Limited) 


SHARON. PA. 
























HUGHES STEAM PUMP CO. 
MACHINISTS 


and Manufacturers of 


Steam Pump:. 
Hydraulic Presses, 






And Cenerai 
no gaa 





JLECTROTYPE 
feed NGRAVING CO. 


VOLE VELAND, O 


N 


LITHOCRAPH BUsEOING © 





WELLINGTON 


Belt Holder. 


Recently Improved. 


; Better than Loose Pul- 

: LE as = leys. 
Shifts Belt from Oriving 
Pulley. 


Belt stops when machine stors and lies slack 
until machine starts. mple, cheap, easily 
yyy heiay Sent on approval Thousands i in use. 

ress 


W. R. SANTLEY & CO., 
Wellington. Ohio. 





PRICE tis Tet 
TRAL AVE ON APPLIC Ax Jrdads . 


CPM OEM NA ELS 


OFFICE.4—6 CEN 








Fulton Steaih Boiler Works, 


JOHN T. CAULFIELD, Proprietor. 


Manufacturer of 


STEAM BOILERS, 


Also Smoke Stacks, Tanks, Pans, Breachings, Heaters, 


etc., etc., etc. 
Works just North of Union Passenger Depot, 


RICHMOND, Ind. 


Write for estimate. 











aid RADIATORS 


Steam and Hot Water, 


i iy) 10,000 pleased parties using an 

| | aggregate of over 12,500,000 
I square feet of Bundy Radiators 

Ly. | \j | fi | attest to their superiority. 

: aut TW tht 





IF YOU DOUBT THIS 


We will send the list and consider it a 
favor if you will write to the 
parties for their opinion. 


Send for catalogue with new designs 
of ARABESQUE Radiators for ORI- 
ENTAL, MOORISH and other Queen 
Anne rooms. 


-_ A. Griffing bow Company, 


673 Communipaw Ave., Jersey City, N. J. 


NILES BOILER WORKS, 


MANUFACLURERS 


SrEeAM BoirLEEs, 


Blast Furnaces, Tanks, Stacks, Stills, Agitators, Car Tanks, etc. 





Steam Jet Pumps, - 

Automatic Injectors, . 
High Lifting Injectors, * $6.00 up. 
Shafting, Hangers,- - “ $1.00 up. 


COUPLINGS, BOXES, COLLARS, ETC, 
Write for Circulars, Etc. 


From $4.00 up. 
** $5.00 up. 


| COLUMBIA INJECTOR CO, CLEVELAND, 0. 





THe Hartow” 
Positive Feed Lubricators. 


For Marine and Stationary Engines, 
team Pumps, Electrical and 
other Machinery. 
MAXIMUM ECONOMY IN OIL. 
MARKED ECONOMY IN FUEL. 
Not dependent upon or 
operated by Steam 
Pressure, ndensa- 
tion or Gravity. 
Not affected by chan- 
ges of temperature, 








BEING ope operated by 
some moving por- 
tion of the engine or 
machine to be lubri- 
cated, the ‘Harlow 
Lubricator’’ starts 
and stops with the 
engine or machine 
being lubricated, without requiring the slightest attene 
tion from the engineer or operator, always delivering the 
oil in any amount from a drop to a constant stream. 
The cup can be filled at any moment while the engine 
or machine being lubricated is in operation, without 
causing any leakage either of oil or steam. 


Harlow Lubricator Mfg. Co, ®STON, Mass. 





J.M. Allen, Pres. Wm. B. Franklin, V. Pre 


J.B. Pierce, Sec’y. 





GEO. P. BURWELL, Gen. Agent. 


246 Superior St., 
CLEVELAND, O. 





Corpespondence solicited. 
REEVES BROS., Props., 


NILES, Trumbull o., O. 


C. A. BURWELL, 
9 


Chief Inspector. 
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COMPOUND LOCOMOTIVES. 
Mie LAs 

The Webb compound locomotive for the Pennsylvania 
will soon be running in service. It is in all respects 
exactly like the compounds used on the London & 
Northwestern for hauling their principal express trains. 
The tender is not of the regular London & Northwestern 
pattern but is very similar and is fairly representative 
of ordinary English practice. The application of the 
compound principal to locomotives has been much dis- 
cussed in England, and and the opponents of the system 
have mainly urged three reasons against compounding 
locomotive: 1, that English locomotives have already 
attained the lowest possible limit of coal consumption 
per unit of work performed; 2, that the compound 
principal is inapplicable to non-condensing engines ; 
and 3, that it is likewise inapplicable to engines working 
at varying speeds and under widely different grades of 
expansion. The advocates of compounding reply, as 
regardes the first argument, that in nearly all cases 
compound engines have shown a considerable economy 
over locomotives of similar pattern but non-compound, 
when both have worked under similar 
conditions, and that even the opponents 
of compounding cannot quote a case in 
which the compound has burnt more 
fuel than the ordinary engine when 
tried on the same service. 

As regards the second argument it is 
poinied out that the majority of porta- 
ble engines above 10 nominal horse- 
power are now made compound, though 
non-condensing, and that the range of 
pressure in a compound locomotive is 
greater than in the majority of com- 
pound condensing marine engines now 
running. For instance, a compound 
locomotive with only 160 tb:. boiler 
pressure, has a range of 155 tbs., allow- 
ing 5 tbs. back pressure, while a modern 
steamship like the Alaska has a range 
of only 112 tb3., allowing nearly 3 tbs. | ~. 
back pressure, the boiler pressure being ~~ 
100 ths. Now, it is admitted that above 
this pressnre a triple expansion engine ~~—~ 
gives the best results, the range of ~ 
pressure being too great for an ordinar 
compound. Hence the range of presy - 
ure in ® locomotive should be ample fo PP 
compounding. eres 

As regards the third reason agains ~_ 
compounding locomotives, the advocate 
of the system mnst admit that practica] 
difficulties exist, bat contends that any 
loss from over-expansion when the 





diffi ult problems which experience and ingenuity 
alone can solve, and help to make the success of the 
com pound locomotive as undoubted as that of the com- 
pound marine engine.—[ Gazette. 
EBERHARDT’S ENTIRELY AUTOMATIC 
RACK-CUTTING MACHINE. 





To meet the advanced demand of the times, this ma- 
chine has recently been brought out, and the accompany- 
ing cut, taken from a photograph, accurately represents 
the Eberhardt Entirely Automatic Rack-Cutter, for cut- 
ting racks in all kinds of metal and of all pitches. The 
capacity of this machine is 8’’ face by 36’’ long, in one 
setting, and cutting at a rate of about 50 ft. per 10 hours 
in steel. It will cut either circular or diametrical 





pitches; the feed can be altered to suit any pitch or 
metal that all the best cutters will stand, for the several 
parts are very strong, and nothing has been spared to 
make this even superior to their well-known Automatic 
Gear-Cutter, now in use all over the world. The weight 





a 


EBERHAKDS ENLIRELY AUTOMATIC RACK-CUTTING MA 


of the above machine is about 5,000 lbs. For further 





engine is running under quite a high degree of; information address E. Gould & Eberhardt, 97-111 N.J. 
expansion on the level or on the down grade, and R. R. Avenue, Newark, N. J. 
is more than counterbalanced by the great saving | 


affected when the locomotive is working hard, toiling up 
a grade or starting a heavy train. An ordinary locomo- 





Quadruple Engines. 
Messrs. Denny & Co., of Dumbarton, Scotland, have 


tive is then working with three-fold expansion when / just completed some quadruple expansion engines 


exerting the same tractive forve. 


The compound! for a company which is located at Buenos Ayres, 


locomotive cuts off late in the stroke in the high pressure | to be fitted ina steamer bearing the same name. The 
cylinder, but the steam expands in the low pressure | cylinders are 32 in., 46} in., 64} in., and 92 in. diameter, 
cylinder, and, as generally proportioned, the total|and the initial pressure 180 pounds to an inch. It is 


expansion is never much less than three-fold. 
urged, and with reason, that while the difference between 
five-fold expansion in the ordinary locomotive and 
seven or eight-fold in the compound, does not materially 
affect the consumption of coal, the difference between 
cutting off at the end of thestroke and expanding three- 


| 
| 
| 


It is | hard to foresee where the high expansion eystem is to 


end. We are now fast approaching wild dreams of Mr. 
Perkins, who a quarter of acentury ago proposed much 
the same thing. We well mind how a well-known 
English engineer, at Manchester, was ridiculed only ten 
years ago for proposing a quadruple expansion engine. 


fold is enormous, and that it is when exerting full | Now they are constructed in San Francisco without 


power that the economy of the compound locomotive is 
manifest. Doubtless the present styles of compound 
locomotives are susceptible of improvement. The proper 
proportion of the cylinder valves and valve gear are all 





causing more than passing remark.—[ Industry. 











For the next 111 years the figure 9 will appear in the 
date line of every letter that is written. 





CHINE, 





MONSTER STEEL RAILS. 





Philadelphia Record. 

The ninety-pound steel rails which the Philadelphia 
and Reading Railroad has laid on portions of its Bound 
Brook route are probably the heaviest in use within the 
United States. They are necessitated by the steadily 
increasing weight of engines and the development of 
speed which mark the times we live in. 

“ Accompanying the development of the railroad’in 
this country,’ said Chief Engineer Nichols, of the 
Reading Road, yesterday, “there has ‘been a steady de- 
velopment of the rail. In the early days of railroading 
the trains ran on a thin band of iron, which was fastened 
to a strip of timber. Out of this grew one of the early 
forms of railroad accident. The rail ‘snaked’ up, as it 
was called, that is, the end sprung up from the wooden 
support, and as a train came along it was caught by the 
wheel'and forced through the bottom of ‘the car, often 
impaling passengers. ‘I'hen the rail assumed its present 
general form, but was much lighter than now. The 
first rails laid on our main line to Reading in the thirties 
weighed only forty-five: pounds to the 
yard. The weight has gradually in- 
creased until, in the development of 
the railroad system, steel rails came 
into use. The first steel rails that we 
laid was on the Mahanoy Branch, and 
weighed about fifty-six pounds to the 
yard. From that time on we have 
been putting in use rails more and more 
massive—sixty, sixty-four, and seventy 
pounds, and now finally the Bethlehem 
I-on Works have furnished us with a 
nnety-puund rail. These rails have 
been laid where the travel is heaviest. 
At some points along the road where 
the line is tolerably straight our trains 
frequently go at a speed of seventy- 
five miles an hour. There is tremen- 
dous wear and tear when the modern 
American engine goes at this rate, 
and hence the need of a rail that will 
yield just as little as possible.” 


Said avother official: “The ninety- 
pound rail is by no means the heaviest 
in the world. In Canada, I under- 
stand, trial is being made of 100. 
pound rails. Better still, on some of 
the English roads a 120-pound rail is 
not unknown. The need of heavy rails 
is greater in England than in this coun- 
try for one reason at least. There rail- 
rouds are straighter than here and 
greater speed can be attained and 
heavy wear and tear result.” Inquiry at the Penn- 
sylvania Railroad office showed that the heaviest rail 
in use on that line weighs eighty-five pounds to the 
yard. Itis cousidered very heavy and is placed at 
points where particniarly fast time is made. The 
average weight of rails used is about seventy vounds, 
which is the average weight on the Reading Road 
as well. 


Wood Petrified by Artificial Means. 

A Swedish scientist claims to have discovered the 
secret ot petrifying wood by artificial processes. He 
thinks it will be possible ere long to construct edifices 
of wood and convert them into stone. As it takes three 
months aud costs about £500 to petrify a block of wood 
of the dimensions of a cubic inch, it will probably be 
some time before his process will be generally adopted. 
—([Saw-Mill Gazette. 














eset oe 
NATURAL gas has been reported found at Racine 
Wisconsin, and at Fort Smith, Arkansas. 
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DOES IRON PERISH IN THE USING? 





M. D. D. in Carriage Journal. 

In the November issue of the Blacksmith and Wheel- 
wright there is an article copied from the Boston Journal 
of Commerce, entitled an “ An Unsolved Mystery.” As 
I will proceed to show, there is no mystery to solve. So 
far from iron “ being unlike wood and other materials 
which perish in the usiog,”’ I have known it to perish 
with more celerity than wood and some other substances. 
Iron most assuredly does “perish in the using of it,” 
as every blacksmith knows but too well. I have seen 
horseshoes that were worn as smooth and thin as an old 
Spanish quarter of a dollar, and frequently I have seen 
tires on carriages and wagons that were worn almost as 
thin as were the shoes. 

But the wear and tear of iron is not the only thing 
which causes it to perish and disappear. In my opin- 
ion, rust is an equally potent factor in its destruction. 
All iron structures or articles that are exposed to the 
weather, if not well painted or covered by some compo- 
sition to keep them from rusting, will decay and deteri- 
orate almost as soon as wood or other material. We 
read in the Bible and ancient history, that iron was 
known, worked and used thousands of years ago, and it 
is said the slag from the iron furnaces of the ancient 
Egyptians has lately been discovered, and that it is so 
rich in metal that it will pay to work itoveragain. This 
much do we know, yet there is no well authenticated in- 
stance of any article made of iron in those times that 
have survived to thisday. If iron does not perish in 
the using where are they? for it is well known there 
are thousands of things made from gold, silver, and 
other metals by the ancients that are in existence now. 


Farther on in this article I am criticising I note this 
sentence: ‘Iron, when it has served its purpose in one 
position, goes to the foundry or forge, as scrap iron 
with very little loss. Old castings are recast in some 
new forms, and are not inferior to castings made from 
new pig iron.” 

We all know that both wrought and cast iron are 
worked up again into new forms. But iron workers 
know that they are not, as a rule, so good as if they had 
been made from new iron, and instead of “ little loss” 
there is much every time the metal is worked over. 
And that is not the only loss, for every time the iron 
goes into the furnace it loses some of its quality, so much 
that it is always customary to put new iron with the old 
to keep up its quality. 1 have worked with tuyers that 
were cast from old iron, and that burned out in the 
heat of the forge as readily as a soft burnt brick. 
By frequent remelting all the virtues of the iron had 
been burned out. This fact is well known to stove 
molders, and consequertly they do not cast their stoves 
from old iron, for if they did so the stoves, and espe- 
cially those parts exposed to the direct heat of the fire, 
would barn away immediately. 


Some years ago there was a large collection of old 
horeshoes in my shop, and I wanted the space they oc- 
cupied for something else, but did not wish to throw 
them into the scrap pile, so I put them into one corner 
of my shop yard. By some means they got covered 
with rubbish and dust, and as the old saying goes, “ out 
of sight out of mind.” I forgot all about them. Two or 
three, or it may be four years after, 1 was cleaning up 
the yard and came upon the old horseshoes, and it was 
a work of some difficulty to separate them. The shoes 
were then half rusted away, and doubtless if they had 
remained there three years longer, they would have en- 
tirely disappeared as iron, leaving nothing but a mass 
of rust. ’ 

If great care and pains are not taken to preserve iron, 
it will perish whether you use it or not, and the smaller 
the article, and the poorer the quality of the metal, the 
sooner it will disappear. ‘There are few metals with 
which I am acquainted that will rust, corrode, burn up 
in the forge or furnace and disappear so easily as iron 
does. 

Here is a case 1n point, which many, if not all, smiths 
can confirm from their own experience. A man brings 
a job to asmith, it may be some farm machinery, and 
the smith looks the work over, and selects a piece of 
iron and puts it into the fire. The man who brings the 
work undertakes to hasten it by blowing the bellows and 
striking for the smith. Before the iron gets red hot it 
may be that another man brings some more work, and 
the smith steps out of the shop to see what is wanted. 
Thus for a few moments he loses thought of the other 
job, and when he enters the shop he finds that his iron 
isgone. It has been burned away in the forge fire. 
But suppose that nothing of the kind happens, and the 


smith after working one or two hours finishes his work ; 
if he has to return the iron to the fire many times, or to 
| take high heats, when the work is done it will be found 
| that the job does not weigh more than two-thirds of the 
amount it weighed when it was put into the fire. The 
other third is lost or has ceased to exist as iron. 

At the close of the article to which I am referring 
there is the following paragraph : 

‘‘Now when we observe the millions of tons of pig 
iron fresh from the ore that are added to the stock in 
hand every year, the mystery is that the demand re- 
mains unsupplied. The constantly increasing use of 
iron in all its forms, would account for the increased 
output from the furnaces every year, if like other ma- 
terials it perished with the first use; but as it returns to 
the common stock as new material, why is the demand 
still maintained ?” 

As I have already shown, the scrap iron returned to 
the furnaces and forges does not more, than if as much 
as make good the wear, tear, and decay of iron every 
year and but for the large output of new iron we should 
soon find ourselves without any. Undoubtedly “the 
constantly increasing use of iron does account for the 
increased output every year,” nevertheless the supply 
does scmetimes out-run the demand, and at such times 
the furnaces have to shut down. The demand and sup- 
ply of iron have been very much greater for the last 
sixty years than in any other corresponding time in the 
world’s history, and all indications point to its being 
still larger in the future. 


A Big Wheel. 

A Scranton, Pa., dispatch says: The largest wheel of 
the kind ever made in this country, and probably the 
largest of any kind, is now in course of construction at 
the machine shop of the Dickson Manufacturing Co., 
on Penn avenue. It is what is called a sand wheel, and 
it is being made for the Calumet and Hecla Copper Co., 
of the Lake Superior region. ‘I'he great wheel will be 
53 feet in diameter and several feet wide, and the Dick- 
son Manufacturing Co. will get $70,000 for it. It is 
being built around a 20-inch hollow shaft of gun-metal, 
and it will weigh between 150 and 160 tons when com- 
pleted. When the great wheel is put in place at the 
copper mines, it will be made to revolve slowly by 
means of enormous cogs on the surface of its circum- 
ference. These cogs are being cast in segments, and 
will weigh many tons in the aggregate. On each side 
of the mammoth wheel there will be fifty buckets, each 
of which will hold about 100 gallons, and these buckets 
will elevate the washings and dump them iuto a sluice- 
way. After the great wheel has been built up and all 
the finishing touches have been put on, it will be taken 
apart and shipped. Every piece will be numbered, so 
that there will be no trouble in putting the wheel 
together, and it will take eight or ten cars to transport it. 





silicide elietenatiierinnoiohdsaiaccaiiaan 
Export Duty on Iron Ore in Sweden. 

A movement is on fvot among Swedish iron manu- 
facturers for obtaining a duty on iron ore exported from 
Sweden, a proposal] no doubt aimed at the operations of 
the Swedish-Norwegian Railway Company, it being 
maintained that the present enormous export of iron 
ore and subsequent manufacture in other countries will 
lessen the demand tor Swedish iron. However, such a 
duty would have the effect of crushing the iron ore 
export duty of Central Sweden, which is now hardly 
able to hold its own against foreign competitors. At 
present about 100,000 tons per annum are exported to 
Germany via port of Oxelosund, on the Baltic, ata 
price of 7s. 6d. per ton f. o. b., which leaves a profit of 
about 9d. per ton. This profit would be absorbed by a 
duty. This ore contains so much phospMorus that it is 
uosuitable for making charcoal iron, and would there- 
fore be of little value in Sweden.—[Iron. 





An Iron Celebration. 

Mr. Oliver Williams, the President of the Catasauqua 
Manufacturing Co., has written a communication to the 
Catasauqua (Pa.) Dispatch, of Saturday last, in which he 
strongly urges the holding of a semi-centennial in the 
Lehigh Valley on July 4, 1890, to celebrate the first 
successful cast of pig iron ever made in that valley with 
anthracite coal as fuel. Mr. Williams pays a high com- 
plimate to David Thomas, who was induced to come to 
this country from Wales in 1839 by the Lehigh Coal & 
Navigation Co., for the purpose of utilizing anthracite 
coal as a fuel for smelting the then almost valueless iron 
ores of the Lehigh country. Mr. Themas’s success, on 
4th of July, 1840, is well-known throughout the metal- 
lurgical world, and it is but right that his memory should 
be honored and the event commemorated. 





CLEVELAND’S HARBOR OF REFUGE. 





To the Editor of the Iron Trapg Review : 

As the people and the daily papers are again becom- 
ing excited over the opening of the “Old River Bed” 
into the Harbor of Refuge, I will venture to reiterate a 
few of my former ideas upon that subject. The changes 
in the plans of the construction of a Harbor of Refuge 
at this point have rendered the opening of the old 
river bed less objectionable than formerly, and with an 
opening into the Harbor of Refuge, through the shore 
arm of the present Breakwater, quite desirable. 

But whatever else may happen in the change of 
currents, very little of the sand and mud brought down 
by the river will escape from its bed or the bed of the 
Harbor of Refuge into the lake beyond, and this, sooner 
or later, will have to be dredged out. With a little 
forethought on the part of the powers that be, this 
deposit may be made to pay all it costs to remove it. 
The general Government may justly be asked to con- 
struct the opening through the west arm of the Break- 
water, and this would require the construction of outside 
piers to the extent of 100 feet or more, to prevent cross 
currents 10 entering. This is all the general Govern- 
ment can properly be asked to do. 

Now, let us inquire how the cost of opening out the 
old river bed shall be paid. From the railroad right of 
way which is, or was, at least, the shore line of the lake, 
to the line of twelve or fourteen feet water in the 
Harbor of Refuge is something like twelve hundred 
feet. Through this, and both sides of a channel, say 
200 feet wide, piers or wharves will have to be built 
and maintained. There may be some difference of 
opinion as to who owns this space. The weight of 
opinion is that the city owns it, subject to the right 
and obligation of Congress to maintain the navigation 
of the lake unimpaired. By an enabling act of the 
Legislature and the permission of Congress the city may 
construct these piers, and if the city owns the adjoining 
space it may lease them with the space for a rental that 
would more than pay the interest on their cost and their 
maintenace. Or if the space belongs to adjoining land- 
owners, the city may tax them for the cost of the piers. 
From the old river bed to the shore line of the lake the 
city may establish the dock lines as they do those of the 
river and old river bed and assess the cost of excavation 
upon the adjoining property, at least »s much of it as 
they do upon the cost of river. The railroad, as an ad- 
joining owner, would have to construct the channel 
through their 100 feet of this distance. The space be- 
tween the shore line and the line of fourteen-foot water 
in the Harbor of Refuge is of little or no value in its 
present condition, but filled up and occupied with ore 
and coal docks and manufacturing and commercial es- 
tablishments, would be of far greater value than the 
cost of the whole improvement. This, Mr. Editor, is 
a brief re-statement of a paper read before the Society 
of Civil Engineers of Cleveland several years ago, en- 
titled: “Our Lake Front and its Possibilities.” It is 
a subject that will never grow old until accomplished. 
When it is accomplished it will place Cleveland in the 
very front rank of manufacturing centers. This re- 
claimed land will amount to not less than one hundred 
acres. At the meeting place of ore and coal, of naviga- 
tion and rail communication, and the same system may 
be carried east and west to an almost unlimited extent. 
The dredgings from the harbor may be dropped in this 
reclaimable space and be worth more than all it may 
cost to remove it and keep it from being dropped in the 
lake to form bars to the great damage of navigation. 

J. H. SARGENT. 








Machine for Riveting Stove Pipe. 

A recent invention is a machine for riveting stove 
pipe. In the old way each of the six or nine rivets in a 
piece of pipe was drawn and driven separately. By the 
use of this riveting machioe all the rivete are drawn by 
one drop of the hammer, and all of them are set by one 
drop of the hammer. One man with this machine can 
turn out from 600 to 1,000 joints of pipe per day. The 
pipe is formed on a cylinder connected with the rivet- 
ing machine, and this makes it uniform in size and 
leaves the lap smooth and free from buckles. There is, 
we believe, no machine of this description in the market, 
and it is said the invention will mark a new era in the 
manufacture of stove pipe. It is easily operated, there 
isno complicated machinery about it, and it does the 
work perfectly. 








A BILL that passed the Ohio House of Representa- 





tives last week prevents the employment of free labor in 
| the penitentiary. 
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ELECTRIC WELDING OF METALS. 
DEEEA GY EER 

Our illustrations this month show one of the most re- 
markable results arising from the recent development 
in and application of electricity. Its influence upon 
the working of metals will be so great that it is difficult 
at the present time to comprehend it. We refer to the 
electric welding of metals by the process invented by 
Prof. Elihu Thomson, of the Thomson-Houston Elec” 
tric Company. 

Hitherto welding has been confined to wrought iron 
and steel, and the most perfect welds had only about 
seventy-five per cent. at their best of the strength of the 
solid bar. Other metals than these could not be welded 
by any means whatever. The process of welding iron | 
by the blacksmith is at best cru !e and imperfect. ! 

Now all this seems destized to be suddenly changed | 
in all industrial works. Not only is iron perfectly 
welded in a very short period of time, but all kinds of | 
metals can be welded with equal facility 
not only to each other but to any other 
kind of metal. Moreover the line of 
junction of the welded pieces—in the case 
of iron at least—is stronger for an equal 
sectional area than the original bar, this 
being due apparently to the fact that the 
fusion of the metal by the electric current 
eliminates the cinder present in all 
wrought iron bars, so that the line of 
junction of the welded surfaces is more 
homogeneous and consequently stronger 
than the original sectionof the bar. 

The principle involved in this new art 
is that of causing currents of electricity to 
pass through the abutting ends of the 
pieces of metal which are to be welded, 
thereby generating heat at the point of 
contact, which also becomes the point of 
greatest resistance, while at the same 
time mechanical pressure is applied to 
force the parts together. As the cur- 
rents heat the metals at their point of 
junction to the welding temperature, the 
pressure follows up the softening surface 
until a complete union or weld is effected, 
and us the heat is first developed in the 
interior of the parts that are to be welded, 
the interior of the joint is as efficiently 
united as the visible exterior. ‘I'his is the 
weak point about an ordinary weld, as 
may be seen by reference to the accom- 
panying figures. Figure 1 shows full size 
a piece of half-inch iron welded by elec— 
tricity,the electrotype being made directly 
from the specimen, which was filed down 
to the center line to obtain a section 
through the center, and then etched with 
acid, the engraver’s services not being 
brought into requisition at all. The dif- 
ference between the character of the 
weld and that done at the ordinary forge 
is well shown by comparing Fig. 1 with 
Figs. 3, 4, 5, and 6, which show ordinary 
welds, the electrotypes being made in the 
same manner as in the case of Fig. 1, 
and first appeared in the Locomotive in 
April, 1884, the object being at that time 
to show the imperfections of the ordinary 
weld,5 and 6 showing the result when 
the attempt was made to weld iron and 
steel together. We regret that we have 
no specimen of iron and steel electrically 
welded, but the welds of dissimilar metals 
by the electrical process are, we are in 
formed, just as perfect as between two 
pieces of iron. 

Fig. 2 shows the external appearance of the electric- | 
ally welded bar; it shows the upsetting of the ends of 
the bars as they are brought together. Removing this 
projecting portion with a file, or in the lathe, so that 
the bar has a uniform diameter, and pulling apart in 
the testing machine, the break nearly always takes place 
outside of the weld. 

The machines built by the Thomson Electric Weld- 
ing Company are generators of electricity so constructed 
as to produce in the most economical manner the low- 
pressure currents needed to do the work. They are of 
sizes and types suited to the kind of work to be done. 
They are built to be driven by a belt in shops where 
there is no dynamo used; where a dynamo is used for 
any purpose whatever its current can be used for weld- 








ing by utilizing it in a properly designed machine of 
what 1s called the indirect type. 

The amount of power required to do this welding is 
used for so short a time that its cost is really nothing, 
a few seconds only being required to weld the largest 











DANGER OF FIRE FROM IRON STEAM PIPES. 





The Sanitary News advances what is to us not only a 
new, but a very rational explanation of the modus operandi 
by which wood work in contact with heated steam pipes 
may become ignited. The fact has been vouched for 
repeatedly on most trustworthy authority, but while we 
have been obliged to accept the facts as reported, we 
have never been satisfied that the explanation given 
was the correct one. The explanation cffered by our 
contemporary throws new light on the subject, and offers 
a rational explanation for what to us has heretofore been 
an inexplicable phenomenon. We quote as follows : 

The nature of the fire danger of all heating apparatus 
where flues or pipes are laid through or near woodwork 
seems to be misapprehended by many who might be 
supposed to be well informed on such a subject. One 
editorial writer a \cressing an audience of artisans com- 
pares the metho !s by which wood is set on fire by steam 
or bot water pipes or hot air flues to “the 
drip of water falling always upon the 
same place,” gradually wearing the hard— 
est rock. “Thus,’’ he adds “a compara— 
tively low degree of heat acting for years 
upon wood is able to first char, and then 
under certain external influence, to set 
aglow, and in flames.” If his premise 
that ‘“‘the temperature to which pipes 
and flues are raised is never high enough 
to set wood afire” is true—and it doubt- 








less is not far away from verity—then the 
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bars. Twenty horse power is the amount actually con- 
sumed in welding a half-inch bar, as shown in our cuts, 
the actual time consumed in welding being not over 
three or four seconds, as was witnessed by the writer re- 
cently. 

In Fig. 7 an attempt was made to show on an en- 
larged scale the section in Fig. 1. This is a difficult 
matter to do; but under a power of abont 40 to 50 
diameters on a compound microscope, the denser and 
more homogeneous structure of the iron through the 
line of the weld is beautifully shown. With an ordi- 
nary weld the microscope is not as a rule needed to 
show actual separation of the surfaces supposed to be 
welded. The above cuts appeared in a recent issue of 
the Locomotive, published at Hartford, Ct. 





steadiness of the dripping would insure 
safety, no matter how long continued. 
Now, the manner in which a tempera- 
ture too low to start rapid combustion in 
wood operates in originating a fire is by 
first reducing the oxide of iron (rust) to a 
metalic condition. This is possible only 
under certain external conditions, among 
them a dry atmosphere. Just as soon as 
the air is recharged with moisture, the 
reduced iron is liable to regain, at a bound, 
its lost oxygen, and in doing so become 
red hot. That is the heat that sets the 
already tindered wood or paper ablaze. 
Where there is no rust there is no danger 
from fire with a less than scorching tem- 
perature in the pipe or flue. Hence the 
necessity of keeping steam or hot water 
fittings in good order.—[Unknown Ex. 
: a i 
Does Cold Makes Steel Brittle ? 

Styffe, Fairbairn, Kirkaldy, Webster, 
the United States Government Commis- 
sion, the railroad commissioners of Mass— 
achusetts, and others, all hold that the 
effect of low temperature upon iron is 
very slight, and that it does not tend to 
produce a brittle condition. 

Sanberg is the only one who clims that 
a low temperature have any pronounced 
effect in producing brittleness, that is, he 
is the only one among recognized author 
ities, but if you have ever been out in 
the woods on a cold, frosty morning, you 
may have noticed that the axe man warms 
his axe before beginning work; ask him 
why he does so, he will reply, “To take 
the frost out.” 

Watch the trackman onaco!d morn- 
ing; he is very careful not to strike his 
cold chisel too hard, and neither does he 
cut so deeply into the rail, before drop- 
ping it to break it, as he does in warm 
weather ; ask him why, he will say, “the 
chisel and rail are full of frost, and will 
break more easily than in warm weather.’ 

The same thing will be noticed with the men who are 
unloading steel rails, or wheels and axles. They are 
more careful to let them down easily in cold than they 
are in warm weather. 

You may say, “ But that is only a popular fallacy.” 
It may be so, but those men have had some experience 
which has led them to this opinion, and [ am afraid 
there is more truth than fallacy in their claim “ that 
frost in the iron makes it brittle.’—[Ramsay on “Effect 
of Cold on Metals.’’ 

i aad 

EmPLoyEs of a Hamilton (O.) tool works contrib- 
uted $53 in one day for a fellow-worker who had been 
sick. 
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THE LATEST MOVEMENT IN, PIG IRON 
CIRCLES. 

The Iron TRADE ReEviEw’s special dispatch from 
President Hull, last week, very fully covered the nature 
and scope of the recently organized American Pig Iron 
Storage Warrant Company. We now have the oppor- 
tunity of publishing the list of officers, as follows: 

Directors—George H. Hull, President; George F. 
Tyler, Vice-President; Logan C. Murray, Treasurer ; 
W. P. Thompson, New York; William Libbey, New 
York; John H. Inman, New York; Eckstein Norton, 
New York; J. D. Prohst, New York; H. O. Armour, 
New York; Thomas Rutter, New York; Morton 
McMichael, Philadelphia; John C. Bullitt, Philadel- 
hia; George T. Barns, Philadelphia; Samuel R. Ship- 
ley, Philadelphia; Enoch Ensley, Memphis. 

Executive Committee—William Libbey, Chairman; 
Thomas Rutter, Logan C. Murray, George F. Tyler, 
George T. Barns, Samuel R. Shipley, George H. Hull. 

Counsel—Alexander & Green, New York; Bullitt & 
Dickson, Philadelphia. 

As heretofore stated, the capital stock is $1,50(,000. 
The headquarters are at No. 52 Exchange Place, New 
York, and branches are to be established in various 
cities. One has already been started at Philadelphia. 
None of the trade papers yet at hand seem to have 
heard of the movement, but the Philadelphia Record 
has this to say of it: 


One of the objects of the new corporation is to develop the irun 
industry of the South, and the method was explained last night 
by one who has made a careful study of the question. “* When 
traveling through Georgia and Alabama recently,” he said, “I 
found that che iron men wére badly in need of money. Very 
many spent a}! their capital in plant and mines, and the result is 
that they must sell their iron at once in order to carry on the 
business. No matter what the state of the market, the iron must 
be sold, and often at a great disadvantage. To relieve the situ- 
ation manufacturers were then discussing the formation of a 
company which should certificate their iron, and so make it avail- 
able for money. Itis this same plan which I now understand 


has taken shape.” 
Inquiry was made yesterday amorg a number of iron men of 


the city to secure their views on the new plan. Saidone: ‘“‘I 
don’t believe in it. The result of making ready money very 
availab'e in the business will be to flood the market with pig. 
All this will have to be sold some time or other, and demoraliza- 
tion will result in the trade.” 

Another prominent iron broker remarked: ‘Lhis is going to 
bring a speculative element into the business which will not be 
beneficial. I doubt very much whether the large manufacturers 
will touch it.” 

The general view, as far as could be learned, was not favor- 
able. It is understood, however, that the interests of the South 
are held particularly in view, and it is largely Southern manu” 
facturers who are pushing the scheme. It was at one time pro- 
posed that several Southern railroads should take up the busi- 
ness of advancing certificates on iron in order to help along 
Southern industry. This was deemed impracticable, and the 
plan adopted of organizing a company whose sole powers should 
be to issue storage warrants. 

The Pennsylvania Warehousing Company of this city, in an- 
swer to the needs of the South, has recently been entering the 
field and loaning money on iron. It has now storage places in 
Alabama where pig is received and money advanced directly on 


it at something above the bank rate. It is said that the plan is 
to extend this business very largely. The Pig Iron Storage War- 
rant Company will, however, if the necessary capital is paid in, 
go into the field and toan extent take the place of the Ware- 
housing Company. 


As may readily be inferred, the object of the system 
is to loan money oniron. It is essentially the Connal 
storage system, so long in vogue in Great Britain. At 
last reports there were over 1,000,000 tons of pig iron in 
these stores, and much more besides in others organized 
on the same principle as the Connal. This amount rep- 
resents decidedly more than 10 per cent. of the annual 
preduction of pig in Great Britain. The Connals stores 
are at Glasgow, and are well known in the iron world. 
On all this stored iron,certificates or warrants are issued, 
and they are current on the street like other securities, 
fluctuating with the market value of the iron. 








IRON STRIKES IN 1888. 

Of the 679 strikes and lock-outs reported by Brad 
street’s in 1888, 79 were among the iron and steel trades 
and allied industries. Compared with 1887, they are 
as follows: 





No. Strikes. No. Strikers. 
1888, 1887. 1888. 1887. 
Tron and steel workers.. 60 81 69,833 32,989 
Machinery.........-ccccccesss 9 19 967 2,542 
|? OS eae 10 36 372 7,457 
NE sikcsicaratsasionicx 79 136 71,172 42,988 


In industries immediately affecting the iron trade 
there were 122 strikes, as fullows: 


No. Strikes. No. Strikers. 
1888, 1 1888. 





887. 1887, 

ee 51 59 37,421 58,475 
Coke burners.......00....... 9 4 3,445 13,925 
Railway employes......... 62 67 18,078 28,682 
NI ssn secon cakes 122 130 58,944 101,082 


While it will be noticed that there was a less number 
of strikes in the iron trades last year than the year be- 
fore, the number of men involved was larger by 66.8 
percent. This in marked contrast with the fact that 
there was a decrease in the total number of strikes of 
all kinds in 1888 of 38 per cent. 

In the above strikes among iron-workers, the results 
were as follows: 





Suceessful. Unsuccessful. 

1888. 1887. 1888. 1887. 
ron and steel works 18 44 42 37 
0 EES REE ay 8 4 ll 
Moulders............. pibdlakbaksasadeseiakearcnes. an 30 7 6 
TOI sscstiscoresccocsusvenions egicvidiaben tales 26 82 53 54 


In the following table is shown the number of days 
lost by iron strikers in 1888: 











Unsuccessful Strikes. Successful Strikes. 

—Days lost.— —Days lost.— 

1888. 1887. 1888. 1887. 
Tron and steel workers... 391,965 247,834 1,041,768 281,419 
PROUD sicccanntcnixesannnce 15,408 19,440 21.610 3.515 
PIII. <cnecssseneiccsneeseaens 3,787 53,553 490 205,739 
ER eee tet 411,160 320,827 1,063,868 490,664 


Again comparison shows that, while in the aggregate 
there were 25 per cent. less days lost in 1888 than in 
1887, there was an increased loss in the iron, steel and 
machinery trades of 84 per cent. It will be interesting 
to know that there were 7,562,480 days’ labor lost by 
strikes of all kinds in 1888, of which 1,475,028 were lost 
by iron workers. Taking $1.50 as the average day’s 
wages of each striker, the total loss in wages in 1888 
would be $11,343,720, a decrease from 1887 of 26 per 
cent. On the same basis, the loss to the iron-workers 
would be $2,212,542. 

Nearly 38 per cent. of the total strikes of 1888 were 
successful, while 50 per cent. ot the employes involved 
gained their demands. 








HOW THEY HANDLE POOLS IN AUSTRO- 
HUNGARY. 

From our esteemed contemporary, the Hungarian 
Metal- Worker, we learn of a curious trade complication 
that could only happen in that country. The steel rail 
manufacturers of Hungary found it necessary to secure 
protection from foreign competition. They attributed 
this competition to the cheap rates oftered by the rail- 
roads. The government, which owns the railroads, was 
accordingly asked to increase the rates to a pro- 
tective point. Three times the schedules were advanced, 
until German and Russian rails are no longer able 
to command the market. So far so good. The next 
turn in the wheel brought a combination among the 
rail mills to shut down and thereby force prices still 





higher, having now, as they thought, everything their 





own way. Here was a dilemma, but the government 
was equal toit. It promptly notified the rail men that 
unless they immediately rusumed operations and sold 
rails at former prices, they would be prosecuted for 
illegally forming a pool! The next move will be 
watched with interest. 








ProFrgessoR Eowarp Orton, State Geologist of Ohio 
certainly competent authority, does not lay much stress 
on the permanency of the natural gas supply. At the 
recent meeting of the Ohio Institute of Mining Engi- 
neers, he stated that natural gas was a stored body and 
did not generate. The average of a gas well at 
Findlay was three years, and, as the fields were devel- 
oped, he did not think it would be so long. He favored 
retaining natural gas for domestic purposes and the 
manufacture of glass. If its general application be 
continued it could not be expected to last. Mine In- 
spector Hazeltine stated that less coal was displaced in 
Ohio this year by gas than any year since its introduc- 
tion. 








UNIVERSAL sorrow has prevailed in Cleveland iron 
circles, the past week, over the sudden death, in a rail- 
way accident in Michigan, of Mr. Horace A. Tuttle, of 
the well known iron firm of Tuttle, Oglebay & Co. Mr. 
Tuttle was a genial companion and a first-class business 
mau, and hia loss is severely felt. 








THE exports of iron ore from Bilbao, Spain, in 1888, 
were about 3,580,000 tons, or about seven-tenths of the 
production of the lake Superior mines. 








THE National Labor Tribune wittily remarks that the 
Pittsburgh Traction Company has “almost enough water 
inthe stock to warrant the engagement of gondoliers 
instead of gripmen.”’ 


—_— 


A REMARKABLE feature of the Mid- Winter Century is 
the opening articles on “Gerome,”’ the famous French 
artist and trainer of artists. Gerome himself has helped 
n the preparation of Mrs. Hering’s article by permit- 
ting the engraving of some of his most interesting 
pictures, which have not yet been seen in America, as 
well as some of his studies for pictures. Supplementary 
to this article there are published “ Open Letters” on 
Gerome, by the well-known American artists, George de 
Forest Brush, E. H. Blashfield, Kenyon Cox, Wyatt 
Eaton, Will H. Low, John H. Niemeyer, S. W. Van 
Shaick, A. H. Thayer and J. Alden Weir. All of these 
artists were pupils of Gerome’s in the Beaux Arts, 
except Mr. Blashfield, and he is indebted to Gerome for 
criticism and advice. Other specially artistic features 
of this number are Mr. Cole’s engravings from the orig- 
inals of Simone Memmi, with accompanying articles by 
Mr. Stillman and Mr. Cole, in the series of “ Old Italian 
Masters”; also the fourth of Mrs. Mary Hallock Foote’s 
Pictures of the Far West, “ The Orchard Wind-Break.” 


——— 











Epcar Sattus’s new novel, “A Transaction in 
Hearts,’ forms the leading feature of Lippincott's 
Magazine for February. R.H. Stoddard continues his 
literary reminiscences with an interesting sketch of 
Nathaniel Hawthorne. The ninth story in Tourgee’s 
series, “ With Gauge & Swallow,’ is entitled “Missionary 
Joe,” and is aclever and ingenious bit of work. Mies 
Frances E. Wadleigh tells of her “ Experiences as a 
Government Clerk,” and “An Ex-Editor”’ has a bright, 
shrewd, and humorous sketch entitled “The Days when 
I Went Journaling.” 


Scribner’s Magazine for February bas a notable list of 
contributors, among them the Rt. Rev. Henry C. Potter, 
Bishop of New York; Ex-President Andrew D. White 
of Cornell; Austin Dobson, Robert Louis Stevenson, W. 
C. Brownell, George Hitchcock, and Richard Henry 
Stoddard. There are several richly illustrated articles, 
short stories by George H. Jessop and Brander Mat- 
thews, essays upon art subjects, one of Dr. Sargent’s 
papers upon physical training, this time about women, 
and poems by C. P. Craneh, Maybury Fleming, and 
others. 








Hon. A. P. SwrnerorD has :old his interest in the 
Marquette (Mich.) Mining Journal to Mr. J. W. Long- 
year, and the paper will be Republican in politics 
hereafter. The Journal has long maintained the front 
rank among Lake Superior mining papers. 





Tue Jubilee Number of the Chicago Journal of 
Commerce was a creditable affair. 








IRON TRADE REVIEW. 








PRODUCTION OF PIG IRON IN THE UNITED STATES IN 1887 AND 1888. 


. Statistics collected from the Manufacturers by The American Iron and Steel Association. 


Production in 1888—7,269,628 Net Tons, or 6,490,739 Gross Tons. 


Stocks at Close of 1888—336,161 Net Tons, or 300,144 Gross Tons. 








PRODUCTION OF ALL KINDS OF PIG IRON. 


STOCKS OF ALL KINDS OF PIG IRON. 


MISCELLANEOUS PIG IRON STATISTICS. 








TOTAL PRODUCTION OF PIG IRON. 


TOTAL STOCKS OF UNSOLD PIG IRON. 


PRODUCTION OF PIG IRON IN 1886, 1887 anp 1888. 
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PUMPS : 





THEIR HISTORY AND CONSTRUC- 
TION. 





Phillip R. Bjorling, of Manchester, Eng., has recently 
published a work on the above subject. The author says 
that the pump was invented about 120 B.C., and that 
Agricola, in the year 1550, writes that pumps were then 
used in the German mines. In 1714, John Potter, of 
Chester-le-street, constructed a pump 9 in. in diameter 
—madeofelm. With respect tu the classification of 
pumps, the term “ pump” implies a machine for the 
purpose of raising water or other liquids by means of 
atmospheric pressure ; and a pump in its simplest form 
consists of a barrel into which fits a bucket. Lift pumps 
and force pumps ure illustrated, and with respect to the 
plunger pump it is pointed out that Mr. Henry Davey, 
of Leeds, has overcome the disadvantage of working 
with this pump vertically, by means of turning the pump 


upside down. The pulsometer pump, or, more correctly, 
pumping engine, is said to be simply an ingenious and 
compact arrangement of the old atmospheric engine ; 
many improvements in it have been made, add the best 
known pump in England is that manufactured by the 
Pulsometer Company, in London. The author adds 
some remarks on designing pumps and valves, as that 
all valves and ports should be arranged to obviate the 
possibility of air lodging at any part, aud points out the 
advantages and disadvantages of different classes of 
pumps—as that in ram pumps there is less friction in 
the ram working through a stuffing-box. He also makes 
some general remarks and deals with the subject of 
pump-valves, which he considers to be the most im- 
portant part of a pump, spear or well rois and air ves- 
sels, whose more important use is to relieve the presssure, 
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THE Danish Sound tunnel has found a successor 





and Helsinborg, in Sweden. 


in the shape of a projected bridge across the sound 
at its narrowest place, between Elsinore, in Denmark 


The distance is there 18,000 
feet, and the greatest water depth is about seventy feet. 





A Steel-Rail Combine Abroad. 

Shares of industrial concerns, especially iron and steel 
works, have experienced a boom on the strength of the 
report that the English and German steel-rail makers 
have renewed their convention. The price of steel 
rails has risen to 132 marks per ton, the producing cost 
in Germany being only 90 marks. The fact that the 
convention is not signed and that the negotiations are in 
suspense has not affected the eagerness of the specu- 
lators. 





CastT-IRON will expand and contract between the ex- 
treme ranges of temperature in this country with a force 
equal to 4} tons per square inch of surface exposed, 
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COLUMBUS MACHINE CO., Columbus, O. 





——MANUFACTURERS OF— 


Blast Furnace, Ntatiouary, Pertable and Hoist Disam Znpiaes, 


Boilers, of all descriptions; Rolling Mills; Diop Presses; Shears for Rail, Bar and Plate Rolling Mills; 
Punches and Shears—Single and Combined ; Boiler and Sbeet Iron Rolls—Hend or Power; 
Boiler Makers’ Shears and Punches ; Shafting ; Couplings ; Hangers and Pulleys. 


Blowing Engines, and Blast Furaace Work in all its branches, a specialty. 
Also HEAVY CASTINGS AND MACHINERY WORK. 
bae*BLAST FUKNACE ENGINES ON HAND. 








HOW THE NEW YEAR OPENS UP IN THE| 
SOUTH. 


Baltimore Manufacturers’ Record. 

Reports to the Manufacturers’ Record show that there 
is no let up in the industrial development of the 
South, but rather that it steadily gains momentum. 
The same wide diversity of enterprises covering the 
entire South, as previously mentioned, continues, and 
there are signs that at many places the remarkable 
industrial activity will tend to revive speculation in real 
estate. 1t could not well be otherwise in view of the 
wonderful growth that many towns are now making. 
Among the most important enterprises reported by the 
Manufacturers’ Record in this week’s issue are five com- 
panies at Florence, Ala., to build a $1,000,000 cotton 
mill, $300,000 agricultural implement works, to invest 
$1,000,000 in completing a furnace, enlarging an old 
cotton mill and developioy water powers, to build $50,- 
000 hosiery mill and $100,000 wagon factory ; a $100,000 
cotton mill company at Anniston, and rumors of a new 
furnace, rolling mill etc., at same place; over $250,000 
for enlargement of gas works at Montgomery and erec-. 
tion of electric plant; a $50,000 and a $45.000 lumber 
millin Arkansas; $500,000 company to build an indus— 
trial town in Kentucky ; foundry and machine shop at 
High Point, N. C.; furniture factory at Greenville, 
8. C.; $20,000 gas works at Tuskaloosa, Ala.; $50,000 
cannirg factory company at Ennis, Texas ; a contract 
for jetty work amounting to $1,250,000 has been given 
by a private company, which will build a harbor at 
mouth of Brazos river, Texas; Houston is to havea 
$100,000 electric plant; New Birmingham, Texas, one 
to cost $25,000 ; Tyler a foundry in connection with new 
car works, and West Virginia new $60,000 coal mining 
company. 

These are fair illustrations of the South’s industrial 
developments as indicated by the leading enterprises 
reported for one week only. Even this is but asummary 
and does not begin to include all, for there is scarcely a 
city or town of any importance in the South which is 
not organizing or getting ready to organize new indus- 
tries. What will be the grand results of the entire year, 
with this one week as a sample, and the spirit of activity 
daily spreading out to every village and hamlet, and 
the tendency growing stronger for the investment of 
many millions of Northern capital ? 


PROGRESS OF THE FORTH BRIDGE. 

The twenty-third quarterly report of inspection by 
Major-General Hutchinson, R. E , and Major Marindir, 
C. M.G., R. E., on the Forth Bridge works, Scotland, 
has just been published. At South Queensferry, nearly 
the whole of the principal members of the second bay 
of the south cantilever are stated to be complete, and 
the bottom members of the third bay with three-fourths 
of their bracing are built out to the commencement of | 
the junct.ons with the fourth bay. The work done, 
on the north cantilever is rather more advanced than 
that on the south. The riveted work at South mala! 
ferry now amounts to about 10,600 tons, an addition of 
about 1,830 tons during the quarter, as compared with 
1,545 tons during the previous quarter. Atlnch Garvie, 
in the south cantilever, with the exception of a small 
portion of the struts with their bracing, and a portion of 
the internal viaduct, the whole of the first bay is com- 
pletely built and riveted. Nearly the whole of the sec- 
ond bay is also complete. In the north cantilever, the 
work executed on the first bay is almost identical with 
that on the south cantilever, and practically the whole 
of the second bay is in place, and nearly one half is 
riveted. Considerable progress has also been made 
with the third bay in each case. The total amount of 
riveted steel work at Inch Garvie is about 12,400 tons, 
an addition of about 2,400 tons during the quarter, as 











compared with 1,630 tons during the previous quarter. 
At North Queensferry, nearly the whole of the second 
bay of the south cantilever is erected, and more than 
two-thirds riveted. The only portions remaining to be 
executed are one length of flinge plates on the top 
members, and the flooring and wind fence of the in- 
ternal viaduct. The bottom members of the third bay 
with one-half of their bracing are built as far as the 
junctions with bay 4, and the greater portion of these 
junctions is in place. The second bay of the north 
cantilever is advanced fully as far as that of the south 
cantilever. The bottom members of the third bay, with 
one-half of their bracing, are built for a distance uf 435 
feet from the vertical columns, and riveted for about 350 
feet. The total quantity of riveted steel work at North 
Queensferry amounts to about 11,000 tons, an addition 
of about 2,170 tons during the quarter, as compared 
with 1,440 tons during the previous quarter. On the 
whole bridge up to the present date about 614,000 cubic 
feet of granite have been delivered, 610,000 cubic feet 
have been set, and about 113,250 cubic yards of rubble 
masonry and concrete work have been built. In al’, 
53,680 tons of steel have been delivered, an addition of 
1,150 tons during the quarter, as compared with 1,210 
tons during the previous quarter. 
The Proposed International Steel Rail Syndicate. 
It is stated that a large firm of steel rail mak-rs on 
the West coast, who have hitherto opposed all sug- 
gestions for a new syndicate, have within the last two 
days withdrawn their opposition, and expressed their 
willingness to join. A meeting of the English 
firms has accordingly been summoned to be held in 
London during the next few days. Considerable satis- 
faction has beea expressed, especially in Staffordshire, 
at the prospect of an agreement beirg arrived at, but 
we doubt whether the syndicate will be of much perma- 
nent benefit to English makers. It may induce higher 
prices for a time, and force into the market orders 
which might not immediately have been put in, but 
there, we believe, the advantage will end. The history 
of the last Railmakers’ Syndicate is certainly not an 
auspicious augury for that which is now proposed. 
The German steelmasters have, it is stated, been in- 
formed that they will be voted a smaller proportion cf 
orders than under the last syndicate, and that all Indian 
as well as English orders will, under the new scheme, be 
the sole property of British works. The Germans, 
though at first strongly objecting to these conditions, 
have now consented. There are fourteen rail firms in 
England, namely, three Cleveland, four West Coast, two 
Sheffield, and five Welsh, and all are expected to join 
the new combination.—[I[ron and Coal Trades Review, 
London. 





i 





Iron Mining in Nova Scotia. 
To the Editor of the Iron Trapg Review: 

Pictou, VIA STELLARTON, N. S., January 22.—Mr. 
J. H. Bartlett, of Montreal, well known in connection 
with the Canadian iron trade, has been here for some 
days in the interest of the Pictou Coal & [ron Com- 
pany, of Montreal, and has obtained from the County 
Council a cash subsidy of $20,000, as well as remission 
of all taxes for twenty years. Mr. Buirtlett has madea 
contract with R. G. Reid, of Montreal, for the construc- 
tion of a branch railway, ten miles long, leadiag to the 
iron mines, and the Dominion Government have ar- 
ranged to operate the branch as a part of the [nter- 
colonial and provide all the rolling stock. It is esti- 
mated that over ten million tons of iron ore can be 
easily and cheaply mined from the Pictou Coal & Iron 
Company’s mines, which are only seven miles from the 
Pictou coal mines and ten miles from Atlantic tide 
water. The prospects of this company are splendid. 
The location of the blast furnaces has not yet been 
definitely settled. 








MORE BIG GUNS. 





The House Committee on Naval Affairs has com- 
pleted its report to accompany the annual appropriation 
bill. Among the items is one of $625,000 in addition to 
the $1,000,000 appropriated two years ago for the estab- 
lishment at the Washington Navy Yard of the neces- 
sary plant for the assembling and building of the 
most powerful modern guns. The work already accom- 
plished in the building of modern guns for the navy is 
set forth in the report. The contract made in June, 
1887, with the Bethlehem Iron Company was for forg- 
ings for fifty 6-inch, six 8-inch, twenty-one 10-inch and 
two 12 inch guns. These will complete the batteries for 
the four monitors begun in 1876, and for the Charleston, 
Baltimore, Bennington, Philadelphia, Newark, San 
Francisco, Maine and Texas. 

It is expected that the company will begin to deliver 
forgings within the next three months, although the 
contract does not require a delivery until February 18, 
1890. The report says: 

“The Ordnance Department is now assembling with 
the plant we have already at the Navy Yard, D.C, guns 
which are, of their size, first-class in every particular. 
The Boston, Chicago, Atlanta and Dolphin carry uine- 
teen 6-inch modern breech-loading rifled guns and eight 
of 8 inches. Of these, six of the former and four of the 
latter class were made at the Washington Navy Yard. 
There are besides these on hand, finished, at the Wash- 
ington yard, six 6 inch guns and three 1)-inch guns, 
besides eight 6-inch guns about seven-eighths complete. 


When the works at that yard shall be completed, the 
average time of assembling there a 6-inch gun will be, 
say, 100 days, a 12 inch gun, 200 days, etc. The annual 
capacity of the yard, it is estimated. will be at the rate 
of twenty-five 6 inch and twelve 12inch guns. The 
plant is to be fitted to manufacture as high as 16-inch 
guns. We are also constructing guns by contract at the 
South B ston Iron Works and the West Point Foundry, 
at present, six at each place, to be completed in July 
and August of the present year. The guns made at the 
Navy Yard have so far been somewhat cheaper than 
those furnished by contract. The tests to which our 
new guns have been submitted show them to be equal 
to any made at the long established workshops in Eu- 
rope. We have at the proving ground one 10-inch gun 
carriage manufactured at the Washington Navy Yard, 
and three others will be completed within two months ; 
also two 6-inch carriages completed and thirty-one 
others more than half finished, all at the Washington 
Navy Yard. ‘The contract with the Hotchkiss Arms 
Company is for ninety-four rapid-fire guns, consisting of 
thirty 6-pounders, twenty-two 2-pounders, ten 1-pound- 
ers, and thirty-two 37-millimetre guns. 

Pe Se ee ES | 

Early Suspension Bridges in the United States. 

The earliest bridges of the suspension type built in 
the United States were chain bridges, constructed by 
Finlay, and are believed to have been the first of this 
type anywhere, if we except the primitive suspension 
structures of China, Burmah, and South America. The 
supporting portion of Finlay’s bridges was a chain 
formed by seven feet links of square bar iron, from 
which the roadway (of wood) was hung by iron sus- 
pension rods. ‘The first of these was a road bridge, 
built in 1796-7, over Jacob’s creek, upon the highway 
between Uniontown and Greensburg, in Pennsylvania. 
It had a span of 70 feet. One of the earliest, if not the 
earliest, cable suspension bridges in this country was 
the famous one built in 1842 over the Schuylkill river, 
at Philadelphia, by Charles Ellet, Jr. It had a span, 
from centre to centre of towers, of 358 feet. It remained 
in service for about thirty years, when it was replaced 
by a bridge of larger capacity.—[ The Manufacturer and 
Builder. 
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Blast Furnaces:— 

Ashtabula is asked to furnish land free for a $200,000 
blast furnace. 

The Crozer Steel and Iron Co., of Roanoke, N. C., 
will buiid an additional iron furnace at a cost of about 
$125,000. 

The two blast furnaces which the Pennsylvania Steel 
Company are erecting at Sparrow’s Point, Md., will be 
85x22 feet. 

A West Middlesex correspondent writes: About a 
year ago E. A. Wheeler offered to treat the “boys” to 
the oysters in case they made 200 tons of iron at the two 
furnaces in one day—twenty-four hours. This was 
thought to be almost an impossibility, as the capacily of 
both furnaces was only 150 tons, which was what they 
were built for. The employes, however, accomplished 
the Herculean task, and the fact was nuted throughout 
the newspaper world, and the J;on Age even called 
it a phenomenal case. Now what would they say if 
they knew that the two plants with precisely the same 















machinery and capacity have produced 262 tons of No. 
1 pig iron in twenty-four hours? 

The Sentinel made mention, two weeks ago, of the 
leasing of the Victoria furnace, near Goshen, in Vir- 
ginia, by some Logan and Columbus parties. We now 
learn that neither Mr. Walter Crafts or Mr. Vint Fergu- 
son is interested in the lease. It is true, however, we 
are informed, that Mr. A. Magoon will be the general 
manager; Mr. Edward Orton will blow the furnace, | 
while Mr. James H. Dilley, formerly of Baird’s and 
later of Longstreth, wi'l have charge of the store. Dr. | 
Park, of Baird’s, will also remove to Victoria and be | 
the furnace physician.—F rank Baird was in town sev- ' 
eral days this week. He has severed his connection | 
with King, Gilbert & Warner, of Columbus, and has 
leased a large iron furnace at Buffalo, N. Y., one 
of the largest and best built furnaces in the country. | 
He left for Columbus last night, taking some of his old 
employes at the Baird furnace with him, and will begin | 
at once putting the furnace in repair preparatory to 
going into blast in the spring.—[Hocking Sentinel, 
Logan, O. 








Rolling Mills :— 

The Pioneer Iron & Manufacturing Co., of Birming- 
ham, Ala., have broken ground for their rolling mill. 

The Montreal Rolling Mills Company, of Montreal, 
Canada, are making some extensive improvements to 
their plant, which will be completed about June next. 

The Trinidad (Colo.) Rolling Mill is expected to 
begin work on the lst of February. M. Lenhart is 
President, Henry Schneider is Vice-President, and F. 
A. Marriot is Superintendent of the company. They 
will make merchant iron from scrap. 

The Hamburg Rollivg Mill, at Hamburg, Berks 
County, Pa., owned by the Philadelphia & Reading Coal 
& Iron Company, has been leased to Mr. Walter Neve- 
gold, of Philadelphia, from April 1, 1889. The mill has 
been idle for the last two or three years. 

Notices were posted by the Pottstown Iron Company 
on the 2lst inst., ordering a reduction in the puddling 
department of 25 cents a ton, making the price $3, the 
same as was paid during the panic of 1873. This reduc- 
tion affects 300 men. It takes effect February 4. 





Steel Works :— 

The employes of the Lawrence Iron & Steel Works, 
at Ironton, O., struck for wages, the firm failing to pay 
on the regular pay-day. 

The Edgar Thomson Steel Works have made over 
1,000 tons of rails inaday. This would lay ten mile 
of track with rails weighing over 60 pounds to the yard. 
—[American Manufacturer. 

On the Ist inst, the name of the Johnson Steel Street 
Rail Company, of Johnstown, Pa., was changed to John 
son Company. This company last Spring erected a new 
rolling mill at Johnstown for rolling steel rails. 





Machine Shops and Foundries :— 

D. E. Burgh will build a machine shop at Roanoke, 
Va. 

The Central Railroad Co. will increase the capacity 
of their shops at Macon, Ga. 

Struthers, Wells & Co., of Warren, Pa., inform us 





that they have just completed extensive :mprovements 
in their boiler shops. The buildings have been enlarged 


and new and improved tools added. In spite of 
increased facilities they find it necessary to run this 
department night and day. 

The Newport News & Mississippi Valley Railroad 
Co. will build shops at Lexington, Ky., if $35,000 is 
donated. 

The Lloyd Foundry & Machine Works, of Kansas 
City, are increasing their capacity by putting in a new 
steam forge and 1,200-pound steam hammer, and also 
nut and bolt machinery in a-new addition adjoining 
their present shops. 

Incorporated—Lamson Cutter Head Company, Chi- 
cago; capital, $100,000; to manufacture cutter heads, 
saws and other tools and machinery ; incorporators, 
William H. Lamson, Peter Dignan, and Oliver W. 
Marble.—Lightning Tenoning Machiue Company, Chi- 
cago ; capital $10,000; for the manufacture of spoke 
tenoning machines; incorporators, C. G. Berlin, F. J. 
Gallings, and K. R. Smoot. 

The Reliance Gauge Company, of Cleveland, O., have 
just received the fifth order from the Dick & Myer Co., 
whuse sugar refinery is located at Brooklyn, N. Y., for 
their Reliance Safety Water Columns, ani it calls for 15 
of the No. 5 combined high and low water alarms 
“exactly like those furnished us some twenty months 
ago.” This refinery first tried these safe-guards in 
Octob:r, 1886, and their endorsement in the .form of 
repeated orders, after long continued and constant use, 
speaks volumes for the appliance, and must be highly 
gratifying to the manufacturers. 

It has been practically decided that a large machine 
shop and foundry will be erected in Sault Ste. Marie, 


Mich., early next Spring. The plant will be located on 


the street which R. D. Perry will put in, running from 
Water street north to the Union Dock & Cual Company’s 
warehouse. The building to be erected will be 100 feet 
jong and 50 feet wide for half its length, and 40 feet 
wide the other half. The projectors of the enterprise 
are Thomas Pettigrew, of Owen Sound, and James 
Strachan, Sr., whose sons, James Strachan, Jr., and 
Archibald Strachan, are the well known machinis‘s, 
whose shops are located on Magazine street. 

G. A. Crosby & Co., of Chicago, manufacturers of 
sheet metal workers’ machinery, have broken ground for 
a new factory to be located at 176 and 178 South Clin 
ton street. The main building will be 140 feet deep by 
40 feet wide. The first floor will be 160 feet deep, the 
extension being used for a blacksmith shop, one story 
high. The building will be four stories high, built of 
brick, with a pressed brick front, substantial stone foun- 
dations, and a flat roof. The air-shaft on the side of 
the building will have iron pillars with large windows 
tilling the intermediate space. It is expected that the 
building will be completed by May 1, when the firm will 
remove from their present quarters at 269 to 273 Ran- 
doiph street. 

Fires in Iron Works :-— 

At Boyerstown, Pa., January 23, engine house of 
Phoenix Iron Co.; loss, $5,000. 

At Jamestown, N. Y., January 21, axe works of E. F. 
Carpenter & Co.; damaged. 





Hardware:— 

Incorporated: Hanover Hedge and Wire Fence 
Manufacturing Company of Hanover ; capital, $50,000. 

It is reported that acompany is being formed at 
Lynchburg, Va., under the name of the Lynchburg 
Wire Picket Company, for the manufacture of wire 
picket fence. 

E. T. Fraim, Keystone Lock Works, Lancaster, Pa., 
who was recently burnt out, started up again in full on 
the 15th inst., and ig now prepared to fill all orders 
promptly, as heretofore. 

The Mail City Lantern Company, of Wheeling, W. 
Va., contemplate making some extensive improvements 
to their plant located on Water street in the above- 
named city at an early date. 

The Emerson Malleable Iron Works has been organ- 
ized at Emerson, Pa., by Jno. G. Lang, with a capital of 
$20,000. Active operation on the plant began Nov. 6, 
and already the principal foundations are completed, 
together with most of the brick work for the foundry. 
With favorable weather the buildings can be finished 
and the works in operation by March. The company 
will manufacture a large variety of malleable and grey 
iron castings, but builders’ hardware and saddlery hard- 
ware will be their specialty. 

Miscellaneous: — 
A charter has been granted to the Tacony Iron and 





Metal Company, of Philadelphia ; the capital stock is 
$150,000. 

There is water-works agitation at Saltsburg, Pa.; 
Butte City, Mont.; Abington, Pa.; Roanoke, Va.; Myers- 
town, Pa.; Atlanta, Ga., Rogers Park, Ill.; Helena, 
Ark.; Jenkinton, Pa. 

F. E. Meyers & Bro., Ashland, O., have favored us 
with a very neat poster and calender, showing the large 
patented and novel line of Meyers’ pumps and hay tools, 
manufactured by them. 

Dilworth, Porter & Co., of Pittsburgh, have let the 
contract for the erection of a one-story iron clad spike 
mill 48x150 feet, on the river bank between Fourth and 
Fifth streets, Southside. A number of the new spike 
machines will be put in, and employment furnished to 
an additional number of men. 

Sealed proposals will be received at the Office of the 
Supervising Architect, Treasury Department, Washing- 
ton, D. C., until 2 o’clock Pp. M., on the 13th day of Feb- 
ruary, 1889, for the labor and materials required for 
the interior finish of the Postoffice, Court House, etc., 
at Manchester, N. H., including iron stairs, the comple- 
tion of floors, the plumbing, plastering, marble work, 
and joiner work, glazed, painted, and finished complete; 
(heating apparatus and approaches not included). 

Mr. B. F. Packard, who is representing the Warren 
Iron and Steel Company in the West, was in South 
Bend, Indiana, the other day, and calling at the big 
Studebaker Carriage Works there, he saw a draft of 
President Harrison’s White House carriages in process 
of construction. The firm bought several hundred tons 
of Warren-made iron, and the tires of the next Presi- 
dent’s carriage will doubtless be made of material 
turned out at the Warren mill.—[ Warren (V.) Chronicle. 

Kroger, Redway & Co., Cincinnati, make the follow- 
ing announcement: “ Having succeeded to the busi- 
ness of R. J. Kroger & Co., we wili continue to occupy 
the old office, Room No.1, Allen Building, Fifth and 
Main streets, Cincinnati. We are agents for the 
celebrated Schoonmaker’s Connellsville coke, best 
grades of West Virginia and Ohio (soft) coke and 
(Barton Mine) Piedmont smithing coal, favorably known 
as Cumberland Blossburg. We also deal in iron ore, 
mill cinder, scrap iron and rails, and are in a position 
to handle speedily and carefully all shipments made 
through us. A continuance of your patrcnage is solic- 
ited. 


— 


PATENTS GRANTED TO WOMEN. 





mena sndes 

A very curious document has just been issued by the 
Commissioner of Patents of the United States, entitled, 
“Women to whom patents have been granted by the 
United States Government from 1790 to 1888.” Itisa 
quarto of 44 pages, and records in round numbers about 
2,500 patents, besides 57 re-issues. The first on the list 
was taken out by Mary Kies, in 1800, for “ straw-weaving 
with silk or thread.” Six years later Mary Brush ob- 
tained a patent for a corset, and then four years elapsed 
before another inventive woman appeared. This was 
Sophia Usher, whose patent was for carbonated liquid 
cream of tartar. Then, again in 1822, Julia Planton se- 
cured a patent for a footstool. During the four follow- 
ing years a patent was issued each year to a woman, 
and from that time down to the present the number of 
women patentees gradually increased. In recent years 
feminine inventiveness has shown marked progress. 
For instance, from the first of January, 1888, to the 
twenty-sixth of June last, no less than 66 patents were 
issued to women, while during the year 1887 179 pat- 
ents were so issued. This latter is the largest ever 
issued. While the names of the articles patented show 
that they were generally in the line of female wearing 
apparel and household labor-saving devices, yet many 
of them were of a character that shows the multiplied 
interests of women. As an instance, one woman pat- 
ented a submarine telescope and lamp. Others were 
granted as follows: Improvement in reaping and 
mowing machines, improved war vessel, furnace for 
smelting ores, apparatus for punching corrugated 
metals, method of construction for screw propellers, 
low water indicators, materials for packing journals and 
bearings, conveyors of smoke and cinders for locomo- 
tives, burglar alarms for windows, etc. Not one of 
these inventions appears to have revealed a new prin- 
ciple. 








WATER gas is being used instead of coal for driving 
the machinery at the Leeds Forge Works, Eng. The 
cost of the gas delivered into the furnaces is 8 cents a 
thousand feet, and the saving effected at this one mill is 
£10,000 a year. 
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SOFT STEEL. 


Plates and eneet 


CORRUCATED ROOFINC. 
Galvanized Iron. Patented Leveled Sheet. 
The Standard Iron Co., 


BFIDCEPORT, OHIO, 


J. D. SMITH & CO., Cincinnati, O. 


Manufacturers of Every Description of 


Foundry Facings,Blackings & Foundry Supplies 


—PLUMBAGO FOR ALL PURPOSES. 


Radiant Facings and Blackings, Standard Core Compound. New Process Brass Moulding Sand. 
a@-[llustrated catalogue and price list furnished on application. 











THE CEO. F. EBERHARD CoO., 
‘ Harness and Carriage Hardware Manufacturers, 


Malleable Iron, Cemnosition, Wrought snd. Steel Forged Goods made 
to order. Finished in Javanned, X. C. Plate, [ nitation Rub er, 
Nickel, Silver and Gold Plated ox Genuine Rubber Covered. 


ag DESIGNING MODELS AND PATTERNS TO ORDER. -e@ 
Office and Works. junction Exchange and Carroll Sts., - AKRON, O. 


CONDIT, FULLER & CO., 
PIG & BAR IRON. 


2 Wioom 23. } CLEVELAND, O. {o1 to 96 Riverst., cor. Main. 








Webster, pS 


SEND FOR CATALOGUE D. 


Lane 





Machine Co., 


Manufacturers of 


Mining Machinery, 


Improved Band Friction Hoist- 
ing Machinery, Geared or 
Direct Acting, for round 

or flat rope. 


my WIRE ROPE HAULAGE MA. 
: CHINERY, 
(Endless or Tail Rope 
Systems.) 


Cornish Plunger and Bucket 
ift Pumps. 


AUTOMATIG or SLIDE VALVE STEAM ENGINES, SHEAVES. 
CAGES, BUCKETS, ETC. 


134 N. Main Street, AKRON, OHTO. 





CLEVELAND BUSINESS DIRECTORY. 


Bolt and Nut Works. 


HE HOTCHKISS & UPSON CO. Manuf’rs 
Machine, Plow & Elevator Bolts, Coach 








Screws. 








Boiler Makers. 


MITH & TBACHOUT— (Established sal ) 
Boilers, Tanks, Stills, etc. 644 Broad 


Carriage Bolts 
Dibout COLWELL & COLLINS NORWAY 
Ih 1 yeaa of Philadelphie 
Tire Bolts 


Coal, Iron and Ore. 























Pig Iron, Cor. Bank aud Superior Sts. 61 
File Works. 


NDUSTRY FILE WORKS, A. & H. Gough, 
manf’rs of Files and Rasps, equai to the best 
English file. Old files re-cut. Ail kinds of Job 
Grinding. Office ana Works, 38 Columbus and 
33 Winter street 13 

















Foundries 


lo wt ie & CO., Car wheels, Patent Chilled 
Frogs, and all kinds of castings. 9 Winter. 








CLEVELAND ROLLING MILL CO.. 


—MANUFACTURERS OF— 


BESSEMER STEEL RAILS, 


Blooms and Billets, Steel Angles, Forgings, Bar and Spring Steel, Steel Street Rails, 
Steel Oil Barrel Hoops, Wire of all kinds, Iron and Steel Boiler Plates, Galvanized 
and Black Sheet Iron, Corrugated Iron Roofing, Sheet Steel. 





Dalliba, Corrigan & Co., 


Dealers in 


IRON ORE ano PIG IRON. 


101 St. Clair St. Rooms 20 to 22. 
CLEVELAND, O. 


Tuttle, Ozlebay & Co.. 


COMMISSION DEALERS IN H. P. Hussey. Geo. H. Pomeroy. 
IRON ORES, HUSSEY & POMEROY, 


from Marquette, Gogebic cad Meuominee Excl usivel y Pi £ Iron 3 


Districts. 
CLEVELAND. O. a 


Pittsburgh & Wheeling Coal Co., 


Miners and Shippers of 


OHIO STEAM COAL AND COKE. 


Mines on the Cleveland, Lorain & Wheeling 
R. apacity, 2, 000 tons daily. 
Office, 29 Mercantile Bank Building, 
CLEVELARD, O 
Lake Shipping Point, Lorain, Ohio. 








Strong Foundry and American Scotch 
Irons, Gray Forge and Bessemer 
irons for steel purposes. 


WILLIAM F. JARVIS & co., Room 57, Grand Arcade, Cleveland, O- 


(Successors to Coas. Himrop & Co.) 
DETROIT, M!CH., 


Piast Iron. 


Sales Agents for following brands Lake 
Superior Charcoal Iron: 


Vulcan Furnace Co. 
Detroit Iron Furnace Co. 
Deer Lake Furnace Co. 


Sales Agents for State of Michigan Tennessee 
Coal I. & R.R. Co.’s brands, viz.: 


South Picbiee. Sewanee, Chemistry and Physics. 
Alice and Ensley. 


Brier Hill Iron and Coal Co.’s brands, viz.: 


Brier Hill Scotch, Tod, Grace, 
and Bessemer, 








J. H. OUTHWAITE. W. G. POLLOCK. 


J. H. OUTHWAITE & CoO., 


Exclusive attention given to 
Lake Superior and Menominee Range 


Iron Ore. 


CLEVELAND, OHIO, 


LABORATORY 


—or— 





Tests ef Ores and Strengths of Material re- 
quiring expert work a specialty. Address, 


J. F. ELSOM, 


NEW ALBANY, IND, 


AYLOR & BOGGIS FOUNDRY CO. Fine 
Gray Iron Castings. 65 to 73 Central Way. 


Hardware and iron, 
INGHAM, WM. & CO., Hardware, Iron, 
Nails and Metals, 148 and 150 Water St. 


LEVELAND ROLLING MILL CO., manu- 
facturers of Steel and Iron Wire and —— 











Tire. 
*{,HE EBERHARD MF’G CO. manfrs of Car- 
riage, Wagon and Saddlery Hardware. 2 











Bardwood Lumber, 


Mens & BARRISS, dealers ia all kinds of 
4NVA Hardwood Lumber. 130 Central Way. 51 


Lumber. 


ISHER, WILSON & CO., Wholesale lumber 

dealers (pine & hardwood), rough and dressed 

tgmber, timber, lath, shingles, etc. 47 co 
ay. 




















Steel Stamps and Stencils. 


\LEHARTY, J. H. & Co., Rubber Stamps, 
Seals. Stencils. 92 Seneca street. 54 











BUSINESS DIRECTORY. 


Akron, O. 
M "Sheet J.C. CO., steam Boilers, Heavy 
Sheet [ron Work. &c. Repairing promptly 
cuocetes 


APLIN RICE & CO., manuf’rs. of Stoves 
and Hollow Ware, dealers in Tinners’ Greek. 














EBSTER, CAMP & LANE MACHINE 
CO., Founders and Machinists, 12 Main 
street. 84 








Canton, O. 


OVELTY IRON WORKS, Mill Work, Shaft- 
ing, Engines, Imperial job printing pres 





etc. 








Meadville, Pa. 


URRY & CO. general jobbers in Castings of 
ell kinds. 43 











Manstield, O, 


aah ed geeak BOILER WORKS, 
A Man’frs of Steam Boilers, Oil and Water 
Tanks. and all kinds of Sheet Iron Work. 03 


Niles, O. 


Rize BROS., Manufacturers of Boi}sr. 
Tank and Sheet Iron Work. etc. 

















and Globe Iron Co., Jackson, Ohio.) wajxers Tool Holder. 





For holding drills and reamers 






Pickan d s, Mather & Co. for lathe work. Prevents break- 
ing or slipping. ee alge be weed 

IRON ORE AND PIG IRON. whey gts ey 
reaming holes under drill 

Corner Bank and Superior Sts., presses, ete. Five hold- 


ers in a set. Made with 
double handle. when required 


CLEVELAND, 0. Walker Mfg. Co., CLEVELAND, 0. 








Struthers, O. 


UMMERS BROS. & CO., manufacturers of 
Box Annealed Common and Refined Sheet 
Iron. and Superior Quality Shingle-Bands. 61 


Toledo, 0. 


ORTH WESTERN SAW _ WORKS.—Man- 

ufacturer and dealer iu Saws and Planer 
Knives. Moulding Bits of every description 
made to order. No.8 south St Clair St. 

















ICKANDS, MATHER & CO., Iron Ore and! 


The Reliance Safety 
1} Water Colamas 


™ Cost a trifle more than 

the ordinary combination 

waich “—y but are 
cheaper than explosions, 
burned flues, shut-downs, 
ete. Thev afford insurance 
against damage by either 
low or high wtaer during 
the lite of the boiler for 
about $10 to $20. 


Can you eftord to ca 
“| the risk ? - 













Sold by dealers genarally 
C3" Poy for Illustrated Price 
ist. 


RELIANCE GAUGECO. 
236 Sheriff St,, 
CLEVELAND, O. 


“THE COLLIAU” — 


New and Improved 
Hot Blast Cupola, 


(patent, March, 1881,) 
and New Smokeless 
und Automatic Feed 
® soiler, (pat. 1886 in 
U. 8S.) Correspond- 
ence sdlicited for 
plans of foundries and 
the economical work- 
ing of cupyias. the 
saving of fuelin melt- 
ine ivon a dsteel,and 
in the production of 
steam Add-es-: VIC- 
TUR COLLIAU, Me- 
chanical Engineer & 
Architect. 287 J- ffer- 
so: avenue, Detroit, 
Mich. 
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Coverings, 






Alot Blast Asbestos Cement, Mineral 
Wool aod Hair Felt ‘‘overings of 
every description. The above cut 
shows RerD S CELEBRATED SECTION- 
AL COVERING. 


FINE 


CATALOGUES, 


Such as are desired /v all Manufacturers 





RIN E 


Printing 


—AND— 


STATIONERY. 


Which every person wants, are furnished by 


The Gleveland Printing and Publ’g. Co. 





Lithograph Buildine. Cleveland, 0. 
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Ovrrice OF Lron TRaDE REVIEW. 
CLEVELAND. 0., WEDNESDAY EVENING, J: anuary 30, 1889. 


Iron Ore. 

Nothing i is » cae, as yet, of any sales of ore, and the 
chances seem to point to the verification of the opinion 
hitherto expressed, viz., that the ore men, feeling secure, 
would rather await the opening of navigation than sell 
at forced and, necessarily, low prices. When, - last 
year, the exigencies of the case c»mbined to defer the 
usual January sales until April and May, there was 
much speculation as to the probable effect of the step, 
and in some quarters the postponement of sales was 
thought to indicate grave danger. The season’s busi- 
ness; however, has effectually disproved these fancied 
troubles, and the Jesson of last year is likely to impress 
itself upon those who, fearing the uncertainties of the 
market, sold too cheaply at the opening of the season. 
This year, they will be in no hurry, and their position 
is certainly a strong one. if a dull period early in 
the year is to be regularly expected, there can be no ob- 
jection to a well defined policy of postponing the Jan- 
uary sales until April. Such action would deprive the 
business of its speculative feature, and, while of little 
c nsequence to ore dealers, would better satisfy the fur- 
nace men who are unwilling buyers when their trade is 
dull. The lower lake ore docks are fast clearing away 
their stocks and another month or so will see very little 
ore awaiting rail shipment. The negotiations with 
Eastern ore consumers which, last year, were carried on 


- through middlemen, will this year give way to direct 


deals with the furnaces that have tried lake ores and 
will use them in greater quantities than ever before. 
The vessel men are a trifle uneasy and talk of high 
freights, claiming $1.35 from Escanaba. This figure is 
too high by a fourth, however, in the opinion of ship- 
pers. 

Pig iron. 

The market, to use a homely but none the less forcible 
expression, has gone all to smash, and furnacemen are 
correspondingly discouraged. No reason seems to be 
advanced for this state of affairs, but its presence is too 
severely felt for disputing it away. Up to the beginning 
of December, the business was healthy and brisk, and 
some furnaces declined to take orders for February and 
March delivery except at figures sufficiently high to take 
advantage of the anticipated advance. No stocks worth 
speaking of were on hand, and the consumption more 
than equaled current production. The decline was at 
first charged to the holiday season. Later on, the taking 
of inventories was made the pretext for hiding the slump, 
but these explanations are no longer accepted, and the 
bare fact of a serious decline is too obvious to require 
any further explanation. The slump is general in 
extent and as far reaching as may be. It extends from 
the tide-water furnaces to the far West, and serves to 
accentuate that evil of American manufacture—over- 
production. The immense Southern furnaces entered 
into lively competition with lake iron and, as long as 
the consumption of all that was offered continued, no 
one was the loser. Now, however, great quantities of 
iron are dumped at Central points at prices which other 
markets cannot meet and live, and the result has proved | 5 
disastrous all around. We quote f.o.b. cars, Cleve- 
land, four months : 





GT Te aise cctecnesdinsnwndeatninnase ...817 20@17 70 
Eo eee Ree ee canaalesscasaibaceaieceterns 16 70@17 20 
No. 2 foundry. . BS A 2 





No. l gray torge, “red short....... 
No. 2 gray forge, aeutrel. 
No.1 American Scotch... 


. 16 70@17 26 
No. 2 American Scotch... 


veeee 15 70@16 20 
Manufactured Iron. 

No improvement is reported in any branches of this 
industry. Bars are weak, sheets are not in demand, 
building shapes are cheaper, and rails do not find a 
ready market as yet. 

Scrap Iron. 

The dullness of the market in general makes itself se- 
verely felt here, and no sales worth speaking of are re- 
ported. 

Hardware. 

The trade is quiet and only fairly good. Metals are 

steady, promising to advance. 
DETROIT PIG IRON MARKET. 
Reported for the Iron Trapg Review hy William F. Jarvis & Co, 

There has been an absence of any large dealings in 
this market during the past week. On account of the 


low offers made here recently by some Southern fur- | 





naces and the very low prices at which these irons have 
been sold in other sections, buyers ure inclined to wait 
until values are more settled and they can feel sure 
prices have reached the lowest point. Most coke irons 
are lower in sympathy. While Lake Superior char- 
coul is being held at prices asked a month ago, it is 
a question whether they will not also be affected. 
Makers: of this grade claim that consumption will be 
fully up to the production, and therefore no cause ex- 
ists for lowering quotations. We quote for the present 
as follows (Jan. 28): 


Lake Superior Charcoal, all numbers, $20 00@$2050; Lake 
Superior Coke, all ore, $19 50@$20 00; Lake Superior coke, 
cinder mixed, $18 00@$18 50; Standard. Ohio Blackband. $195 @ 
$20 00; Southern No. 1, $17 25@81 oe Gray Forge. 
$15 25@$1575; Southern Silvery, % 7 00@$1750; Jackson 
County (Ohio) Silvery, $18 50@$19 00 ; Old Wheels, $2) 00@$2u 50. 


CINCINNATI PIG IRON MARKET. 

Reported for the Lron Trap Review by Rogers, Brown & Co. 

There has been a somewhat better feeling during the 
past week, and, while the range of prices has been very 
low (in fact the lowest yet reached) the volume of busi- 
ness has been very large.. Buyers in some cages believe 
that the bottom has been touched, and are willing to 
take hold heavily. The rank and file, however, look 
for lower prices yet, and hold off. We quote for cash 
f. o. b. Cincinnati (Jan. 26) : 


ot Buast Founpry.—Ohio and _ Southern Coke, No. 

st 25@$15 75; Ohio and Southern oo + 2, $14 25@$15 00; ois 
and Wentsere Coke, No.8, $13 75@$14 25; Ohio Soft Stonecoal 
No. 1, $15 50@$16 50; Ohio Soft Stonecoal No. 2. $14 50@$15 50 ; 
Mahoning and Shenango Valier. $1650@$1700. CHaRcoaL 
[ron.—Hanging Rock Charcoal No. 1, $21 00@822 50; Hanging 
Rock Charcoal No. 2, $19 0u@$22 50; Tennessee and eg 
Charcoal No. 1, $18 00@$18 50; Tennessee and A 
coal No. 2, $i7 00@$18 00. Forar—strong Neutral Coke, $13 23@ 
$13 50; ottled Neutral Coke, $12 75@$13 25; Cold short 
Coke, $13 00@$13 50. oan Ve AND MaLigeaBLe—Southern 
Car Wheel, $20 00@25 ing Rock Cold Blast, $22 00@ 
$25 00; Lake Superior Motieatie Car Wheel, $22 00@823 00. 


LOUISVILLE PIG IRON MARKET. 

Reported for the Iron Trapz Review by Geo. H. Hull & Co. 

There has been a number of sales effected during the 
last week at low prices, which continue to exist with 
little in sight that will cause reaction in the immediate 
future. Furnaces are accepting orders for the yeai’s 
delivery, and the general feeling seems to be that they 
cannot hope for a change for sometime. All grades of 
iron have been sold, especially foundry and bright irons. 
We quote as follows (Jan. 28) : 


Southern Coxe, No. 1. foundry,(new classification) $14 25@$15 25; 
Southern Coke, No. 2, Fuundry, (new classification) $14 256@ 
$1475; Southern Coke, No. 8, Foundry, (new classification) 
$13 75@ $14 25; Grey Fores. $13 25@$13 75; White and Mottled 
different grades, $12 75@$13 25; Silver Grey: different grades, 
$13 00@$13 50; Southern Chere! No. 1 Foundry, $16 25@$16 75; 
Southern Charcoal. No. Mill, $14 75@$15 25; Southern Car 
Wheel, Standard brands, ‘ol 75@$22 75; Southern Car Yipee. 
other brands. $1500@$195). Hanging Rock Coke, No. 1, 
Foundry, 81550@81600;: Hanging Rock Charcoal, No. 1, 
Foundry, $19 50@$21 00; Hanging Rock. Gold, Blast, $20 75@ 
$2375; Haneine Rock, Warm Blast, $00 00@800 


CHICAGO PIG [RON MARKET. 


Reported f for the Inon TrapE Review by Rogers, Brown & Co., 
Backman, Resident Agent. 


Matters have been very quiet in Chicago and the 
Northwest since last report. There has been no busi- 
ness beyona carload buying, with a few unimportant ex- 
ceptions. Prices rule very low, and views differ as to 
whether bottom is reached. There is some complaint 
among foundries of dull business, but generally the 
situation appears satisfactory. We quote for cash f. o. 
b., Chicago (Jan 30) : 

Coke and Bituminous Coal Foundry:-Ohio (Hanging Rock soft- 
eners). $1850@1900; Ohio (Black Band softeners), $18 50 
@1900; Ohio (Jackson county softeners), $18 6v@00 00; Lake 
Vre and Cinder, $1725@1775; Southern coke foundry 
No. 1, $17 25@i7 75; Southern coke foundry No. 2, $16 25@ 
1675; Southern coke foundry No. 3, $16 25@16 50. Southern 
Coke Softeners, No. 1, $16 25@16 75; Boumern, Be. ¢ - $15 75 16 25; 
Cnarcoal Foundry :—Lake Superior, No. 1 and 2, $20 00@1w 00: 


Southern. $19 5U@ 20 50 ; Hanging Rock, $21 00@23 50. Car Wheel 
and Malleable: —Standard Southern, $21 50@26 25; H: 


anging Rock 
veld Blast, $24 50@27 00; Hanging te: coe Blast, $22 0@ : 


50; Lake Superior, Nos. 3 to 6, $20 0@ 
ST. LOUIS PIG IRON MARERT. 

Reported for the Iron Trape, Review by Rogers, Brown & Co. 

This week has witnessed the heaviest buying that has 
occurred in this market for many months, largely by the 
local pipe works, The grades were nearly all Southern 
coke iron No. 2 foundry, No. 3 foundry, No. 1 soft and 
milliron, The prices were the lowest yet touched in 
this market, and the leading Southern furnaces say they 
cannot sell more at such figures.. Most of the Southern 
companies are now very heavily sold ahead. We quote 
as follows (Jan. 30): 


Hot Blast Foundry—Southern Coke, No. 1, $15.75@$16.00; 
Southern Coke, No. 2, $15.00@$15.75 ; Southern Coke, No. 3, 
$14.25@$15.00; Southern Charcoal, No. 1, $14.0U@819.'0 ; South- 
ern Charcoal, No. 2, $17.00@$18.00 ; Missouri Saereeal, No. 1, 

16.00@$16.00 ; Missouri Charcoal, No. 2, $15.00@$16.W0; Ohio 

fteners, $i8 W@21 00. Forge.— Mottled; eis. $14.50 ; 
Missouri, $14. 50@$ 15. 00.—Car Wheel and Malleable Lrons.— 
Lake Superior, $20 00@22 0v; Southern, $20 00@24 Gonselle- 
ville Coke, East St. Louis. $470; St. Louis, $4 85 





To FIND the pressure in pounds per square inch of a 
column of water, multiply the height of the column in 
feet by .434. (Approximately every foot of elevation 
is considered equal to } Ib. pressure per square inch.) 


To FIND the area of a triangle, multiply the base by 
one-half of the hight. 





ENGINE ECONOMY. 





Milling Engineer. 

We have, on several occasions, compared the ecocomic 
performance of Corliss engines with those of the high 
speed type, and have given figures in support of the 
statement that engines of the Corliss type were the most 
economical, and where a permanent power plant was 
being put in, were by far the cheapest in the long run. 
Two or three instances of late, all from electric lighting 
stations, where the conditions are claimed to be most 
favorable to high speed engines, furnish additional 
proof of the correctness of our position. One is re- 
ported by Jno. W. Hill, the well known expert, where 
two high speed engiues, driving an electric lighting 
station, used from 57 to 111 pounds of steam per indi- 
cated horse power per hour. This did not include the 
work of feeding the boilers, which was done by a steam 
pump supplied with steam from a separate boiler. 
Another instance was from a station using a single 
piston valve high speed engine, where the steam 
consumption reached 49 pounds per horse power per 
hour. ‘The last instance is from a large electric lighting 
station using a large number of high speed engines of 
medium power, where an expert test showed a steam 
consumption from about 55 to 117 pounds per horse 
power per hour. 

In the above cases the engines were running ‘non- 
condensing, and when it is stated that a good Corliss 
engine, running non-condensing, will develop au indi- 
cated horse power per hour with a consumption of not 
to exceed 26 pounds of steam, some idea may be formed 
of the waste incurred in running the. inferior types of 
machines. - 

As still further illustrating the difference in cconomy 
between the two types, we may mention a test made 
some few weeks since at the insane asylum at Wauwa- 
tosa, Wis. In the power plant are two engines, one a 
high speed and the other a Corliss, arranged so that 
either engine can be used to drive the electric light 
plant and other work. Owing to the arrangement of the 
pliant, it was impossible to sepdrate the steam supply 
of the engines from that required for heating and 
other purposes about the buildings, but both engines 
were tested, one one night and the other the next night, 
under exactly similar conditioas. The results are as 
follows: 


HIGH SPEED ENGINE. 
Average indicated horse powe’.............. scccsses sss00-sseee 36.12 
‘lotal coal consumed in 15 hours ........ welll 750 pounds. 
C al per indicated horse-power per hour for 





Gil PUFPONES.....<ccscce-ssengicenccsemee 19.84 pounds. 
CORLISS ENGINE. 
Average indicated horse-powe’.......0. sesecsee.csssssesssseeres 34, 
‘Total coal consumed in 15 hours .. ..6,060 an of 


Coal per indicated horse-power per “hour tor 
SUE IIE coon akad puauieiemenacacseubisusessadhbaaseosses 11.85 pounds. 


Repeated tests have shown that with the Corliss 
engine it will not require to exceed 3} pounds of coal 
per horse-power per hour, but to make all reasonable 
allowance it may be stated at 44 pounds per hour in 
this case. This would leave the amount of coal required 
for other work 3,781 pounds. Deducting this from 
10,750 pounds, leaves 6,969 pounds of coal to be charged 
to the high-speed engine, or 12.8 pounds of coal per 
indicated horse-power per hour. 








Through Cars to the Inauguration. 

The Pennsylvania Lines will sell excursion tickets at 
low round trip rates and ruo through cars to Washing- 
ton for the inauguration of Gen. Harrison. Prepara- 
tions already under way indicate that the Pennsylvania 
management intends to surpass its records for the 
prompt, safe, and satisfactory running of trains in the 
care of the enormous traffic over its lines to the Capital. 
For full information apply to the nearest passenger or 
ticket agent of the Pennsylvania lines. 








EXPIRING PATENTS. 
—<<g—__—__ 
Relating tothe Mechanic Arts, Which Become Pub- 
lic Property February 6, 1889. 
Furnished by F. B. Brock, Patent Attorney, 639 F 
St., Washington, D. C.: 


Steam boiler. H. W. Adams. 
Steam boiler, E. Nicholson. 
Steam boiler alarm. J. H. & N. J. Killey. 
Bolt and rivet machine, J. Griffiths, 
Rotary engine. J. D. Richards om. 
File gripping handle, A. Weed. 
Governor cut off, H. H. Meyer. 
4 Honufactare of zinc from "he dross in galvanizing iron, L. 
e Metz. 
Meta! punch, C, Zenger., 
Punching machine, J. Long. 
Differentia! pulley ras «. Hall. 
Shaft coupling, W. P. Dugdale. 
Belt shifter. P. J. Zier. 
Hydro-carbon burniog Steam boiler, A. G. Buzby. 





Steam engine condenser, W. Wright. 
Water meter. H. F. Wheeler. . 
Qre crusher, R. Learmonth. 
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Stamp before a blast. | Fragments after a blast. 


STRONGEST and SAFEST EXPLOSIVE 


Rmmnown to the Arts. 


= z\% POWDER, FUSE, CAPS, 
= Electric Mining toda, 


AND ALL TOOLS FOR STUMP BLASTING, 
FOR SALE BY THE 
HERCULES POWDER COMPANY, 
40 Prospect Street, Cleveland, Ohio, 
J. W. WILLARD, Manager. / 
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=uROULES, 
THE GREAT STUMP AND ROCK 


ANNIHILATOR.,. 








Now in Press. New Size of Page, 15x 24 Inches. 














ir will contain new large-scale double- 
ii page maps of all important States 
A\ (no cut-up maps). 

The entire arrangement will be new, embodying the most 
improved methods of indexing and reference, clearly showing 
the location, population, and commercial advantages of over 
200,000 towns in the United States, Canada and Mexico. 

Descriptive circular, printed on one of the maps, worth 
35 cents, sent free on application. 


RAND, MCNALLY & CO., 
148 Monroe STREET, CHICAGO. 
New York Store, 323 BROADWAY. 
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47 CENTRAL W§4Y, 


Cleveland, O. 


Fine Harawood Finishing Lumber a Specialty. 
PLAIN OAK. QUARTERED OAK ASH. CHERRY, WALNUT, YELLOW POPLAR, HICKORY 
D BIRCH, RUCK MAP LE, BIRD’s EYE MAJ LE. WHITE MAPLE, 
. ELM, cOUTHERN PIN 


Bridge pe Oar Timber Cut to il 42 





ALL FOR THREE DOLLARS. 


EXTRAORDINARY OFFER. 











For One year at simply the Subscription Price of the IRon TRADE Review, $3.00. 


In other words, Texas Siftings, the Leading Hum»rous Journal of America, a $4 paper, 
for nothing. 80 Pages, 1.5vv [llustrations, Free. 3,000 columns given away. 


To every person who, between nowand January 3lst next, will subscribe for the Iron Trang 
REVIEW, one year, and pay the yearly subscription price, $3.00, we shalisend Fe FE FOR NE 
XE *R a copy, weekly, of the celebrated [llustrated Humorous Paper, Tex +s ~iftings. 

The subse iption price of ~»ftings is $ta year. It is a 16-page paper, pegtuscty illustrated by 
the lead.ng arti ts and caricaturists of the day. Itis published in New Y: rk a as a National 
reputa'iun. Both new tubscribers and those who renew their subscriptions to the Iron TrapE 
Ruvikw will have the pr vi'eg> of this offer. 

Kemember that ‘fexas Siftings is uffered free only to those who subscrilse for the Jron TRADE 
Review between this date and January 3ist next. No such offer as this has ever been made. 
Tsua!ly when two papers are *‘ clubbed,” or offered together, a small discount off the price of both 
s given, but n ver have two been offered for the price of one. 


WE OFFER A $3 AND A $4 PAPER FUR THE PRICE OF THE FORMER. 


No one but an Iron Trape Review subser br can get Siftings for less than $4 a year. 

The subscription to the !Ron Trap« Rivi+w, $3,should be sent direct to us by P.O. Order. 
Posta! Note, or otherwise, and we shail order the pub. ishers to mail Siftimngs from New York free 
for one year. 

THIS OFFER IS NOT OPEN TO SUBSCRIRFR3 WHO SEND SUBSCRIPTIONS TO US 
THROUGH AGENTS, 


THE CLEVELAND PRINTING & PUBLISHING Co., 
Proprietors [ron Trapg Review. Cor. St. Clair and Wood Sts., Cleveland, 0. 





The Yan Nostrand Science 
SERIES. 
{8mo, Green Boards. Price 50c Each. 


AMPLY LLLUSTRATED WHEN THE 
SuBJEcT DEMANDS. 
No 1—Chimneys for Furnaces, Fire-Places and 
Steam Boilers. By R. Armstaong,C. E., 2d 
ae. with an Essay on High Chimneys; by 
Pinzger. 
No } beeen Boiler Explosions; by Zerah Col- 


urn. 

No. 3—Practical Designing of Retaining Walls; 
by Arthur Jacob, A. 

No. 4—Proportions of Pins used in Bridges; by 
Chas Bender, C. E. 

No 5—Ventilation of Buildings: by W.F. Butler 
Edited and Enlarged by Jas. Greenleaf. 
2d Edtion 
o. 6—On the Designing a and Construction of 
Storage Reservoirs; Arthur Jacob, A. 

No. 7—Surcharged and Different Tay of Re- 
taining Walls: By Jas. S. Tate, R 

No. 8—A Treatise on the compound Engine: by 
John Terpball, Jr.2d Edition. With Additions 
by Prof. 5. . Robinsou. 

No. 9—Fuel; “By C. William Siemens, D, C. L., 
to which 1s appended the Value of Artificial 
hey - Compared With Coal; by John V ar- 
ma 

No. 10—Compound Engines; a ated from 
the trench of A. Mallet. With Resuits of 
Satta Practice, by KR. H. Buel, C. KE. 2d Kd- 


No. "TiThseey of Arches; By Prof. W. Allan. 
m9 is 3 Tneory of Voussoir Arches; by Prof. 
ain 

No. 13—Gases Met With in Coal Mines; B 
J.J. Atkinson 3d Edition. Revised. To wie 
is added The Action of Coal Ducts. by Ed. H 
Williams, Jr., E. 

No. 14—Friction of Air in Mines; by J.J. At 
kinson. 

No. 15—Skew Arches; by Prof. E. W. Hyde, C. E. 

No. 16—A _ Graphic Method for Solving Certain 
Algebraical Equations. by Prof. Vose. 

No. 17—Water and Water Supply; — Prof. W. 
H. Corfield, M. A. 

No. 18—Sewerage and Sewage Utilization; by 
Prof. W. H. Corfield. 

No 19—Strenth of Same Under Transverse 
Loads; by Prof. W 

No. 20—Bridge and. funnel Centres; by John 


B. McMaster, C. 
No. 21—Safety Valves; b Richard H. Buel,C. E. 
ams; by John B. Mc- 


No. 22—High Masonry 
Master. 

No. 23—The Fa‘igue of Metals Under Repeated 
Strains, with various tables of results of exper- 
iments. From the German of Prof Ludwig 
Spangenberg; with a preface by S. H. Shreve. 

No. 24—A Practical Treatise on the Teeth of 
Wheels, with the theor tf thes use zt ——- 
son’s odontograph; by S. W. Robinson. 

No 25—Theory and ROB of Continuous 
Bridges; by Mansfield Merriman, C, E. 

No. 26—Practical Treatise on the Pro yties of 
Continuous Bridges; by Charles Bende 

No. 27—On Boiler Incrustation and Gueresicat by 
F. J. Rowan. 

No. 28—On ‘iransmission of Power by Wire 
Ropes; by Aibert W. Stahl. 

No. 29—Injectors: Theory and U-e; translated 
Py the t reuch of M. n Peuchet 
No. 30—Terrestrial Magnetism and the Magnet- 
ism [ron Ships; by Prof. Fairman Kogers. 

No. 31—The Sanitary Condition of welling 
Houses in Town and Country; by George E. 
Warin dr. 

No. é able Making for Suspension Bridges, as 
exemplified in the construction of the Bast 
River Bridge; by Wilhelm Hildenbrand, C. B 

No. 383— Mechanics of Ventilation; by George W. 
Rafter. C. E. 

No. 34—Foundations; by Prof. Teles Gaudard 
C. E.; translated from the French 

No. 35—The Aneroid Barometer: its Construction 
and Use; compiled by Prof. G@. W. Plympton; 
3d edition. 

No. 36—Matter and Motion; by J. Clerk Maxwel: 

No. 37—Geographical parvering: its Uses, Meth- 
ods and Results; by Frank De Yeaux Carpenter 

No. 88—Maximum etresses in Framed Bridges; 
by Prof. Wm. 

No. 39—A Hondbenk of the Electro-Magnetic 
Telegraph; by A. E. Loring, a practical telegra- 
pher; edition. 

No. 40—Transmission of Power by Compressed 
Air; by Robert Zahner, M. E. 

No. 41—Strength of Materials; by William Kent. 

No, 42—Voussoir Arches, applied to Stone 
Bridges, Tunnels, Culverts and Domes; by 
Prof. Wm. Cain. 

No. 43—Wave and Vortex Motion; by Dr. Thom- 
as Craig, of John Hopkins University. 

No. saree Wheels; by Prof P. Trow- 


bri 
No. at Thermodynamics: by Prof. H. T. Eddy. 
No. 46—Ice-making Machines; from the French 
of M. Le Doux. 








No. 47—Linkages: the Didepent Forms and Uses 
sy Pe mommy Links; by J. 
of id ° oa Braced Arches; by 
Wan rs tg 


.E. 
No. 49—On the Motion of a Solidin a Fluid; by 


Thomas Craig, P 
No. 50—Dwelhi Houses; their Sani Can- 
rrangements; by Prof. Wm, 


struction and 
Corfield. 
No. 5i—The Telescope, its Construction, &c.; by 
Thomas Nolan. 
No.52—lLmaginary Quantities; translated from 
the French of M. Argand; by Prof. Hardy. 
No.53—In iuction Coils: how made and how used 
3d_edition. : 
No 54—Kinematics of Machinery; by Prof. Ken- 
nedyi with an introduction by Prof. Thurston. 
wer Gases; by A. De Varona. 
No. 56—The Actual Lateral Pressure of Earth- 
work; i py Benj. Baker, M. Inst C. 
We. Me candescent Electric  ights; by C-mpt- 
» i aig Koncel and Wm. Henry Greece ;2d 
editio 
No. 58—The Ventilation of Coal Mines W. 
Fairley, M »F.S.8 
No. 59—Railroad iteonomice: or Note’ with 
Comments; by 8. W. Robinson, C. 
a nt th of Wrought-iron Bridge Mem. 
bers; » a. . Robinson, C. E. 
No. 61—Potable Water, and the Different Meth- 
of Detecting Impurities; by Chas. W. 


eae Theory of the Gas Engine; by Du- 

No. 63—House Drainage and Sanitary Plumb- 
ing; by W. P. Gerhard; 2d edition. 

No. 64—Ele_tro-Magnets; by Th. Du Moncel. 

No. 65—Rocket Logarithms to Four Places 
Decimals. 

No. 7h ~ ae Machinery; by Silva- 
nus P. 

No, 67—Hydraulic Tables; by P. J. Flynn, C. E 

No. 68—Steam Heating; by Robert Ertage. 

"| $0, 60—-Chemical Problems; by Prof. Foye; 
edition 

No. 70—Explosive Materials; by M. P. E. Ber- 
thelot. 


No. 71—Dynamic Electricity; bE D John Hopkin- 


son, J. A. Schoolbred and R 
No. 72— Topographical Surve ying; J. 
Specht, Prof. A Hardy, n B. 1920.2; 


and H. F. Wailiny, 

No. 73—Symbolic Algebra: or 4 or the Algebra of Al- 
gebraic Numbers; 

No. 74—Testing adihens: pA, ‘History, Con- 
struction and Use; by Arthur V. Abbo 

No. Recent Progress in Gis iiectrie 
Machines; being a supplement to Dynamo- 
Electric Machinery. by Prof. Silvanus P. 
Thompson. 

No. 76—Modern Reproductive Graphic Proces- 
ses; by Lieut. Jas. S 8. Pettit t,U.S.A 

No. 77—Stadia Surveying; the theory of Stadia 
Measurements; by. Arthur Winslow. 

No. 78— The Steam Engine Indicator, and its use, 
by W. B Le Van 

No. 79—The Figure of the Earth; by Frank C. 
Roberts, C. 

No. 80—Healthy Foundations for Houses; by 

‘parative Tests of 


Glenn Brown. 

No. 81—Water Meters: Cc 
Accuracy, Delivery, etc. Distinctive Features 
of the Worthington, Kennedy, Siemens and 
Hesse Metors; by Ross E. Browne. 

No. 82—The Preservation of Timber, by the use 
of Antiseptics; by Samuel Bagster Boulton 


No.  83—Mechanical Integrators; by Prof. Henry 
S. H. Shaw, C. E 

No. 84—-Flow of : in Open Channels, Pipes, 
Gondalts, f Sewers, etc.; with tables; by P. J. 

ynn, C, 

No. ao Luminiferous ther; by Prof. D 
Volson 

No. 86—Handbook of Mineralogy: Determina- 
tion and Diseription of . found in the 
United States; by Prof. J. C. Foye. 

No, 87—Treatise on the Theory of the Construc- 
ton of Helicoidal Oblique Arches; by John L. 
Culley, C. E. 

No. 88—Beams and Girders. Practical Formulas 
for their Resistance; by P. H. Philbrick. 

No. 89—Modern Gun Cotton: Its Manufacture 
Properties and Analysis; by Lieut. John P 
Wisser, U.S. A. 

No. ay sey i Motion; as Applied to the Gyro- 
scope; by G arnard. 

No. bi Leveling: Barometric, Trigonometric 
and Spirit; by Prof. I. 0. B 


LATE ADDITIOAS. 

No. 92—Petroleum: its Production and Use; by 
Boverton Kedw ye J 

No. 93—Notes Embodying Recen Practice 
the Eonstary Drainage of Buildings: ; with mem- 
oranda on the cost of Plumbing Work; by Wm. 
Pon Gerhard, C. E. 

94—The Treatment of Sewage; by Dr C 

Lreymacts Tidy. 

CLEVELAND PRINTING AND PUB. CO., 
Cor. Wood and St. Clair Si., Cleveland,0O. 

es* Copies sent by mail on rece:pt of price 
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HARDWARE MARKET. 


WHOLESALE PRICES. 











Angiis. per Ib. 
American. 10cts dis wien 4 
Wy RMU sec sckcs-cscccenstqhebundeitbaeed tones 
Anvil Vise and Drill, 
Millers Falls Co. $18......... dis 20 
Cheney Anvil and Vise dis 25 





Augers and Bits, 


Common augers and bits 
Snelils 








eeeeeesersseee 






















































Bright Wire Goods. Cradles 
Red lar: Baa ie scnisiccctsacsisivvccieninee EEA PRUEED 1 GHTRINY, o6cncsscsssvsbsenshs tclpawetnepenaniloeueaidibhiien dis 5042 
Broilers,—Henis’ self basting. Crowbars. 
BAU icciabitinpehikcocgbounciepsibbeds 9 10 9xil UGE CUI sev ccsennnienn onspeseieeninnsiindihensiaiains Bilb 4 
POP COG, cicichecisinbsstbdictitidce $450 550 650 Iron, steel points.. 
uckets, Galvanized, Curry Combs, 
Re 
Tron clad 10-qt $2 pad ene Ring satay Fitch’ s Pattern...scss....... dis 50&10@50&10410 
ul ~— Se iscansecctonisocitnnnalaael ® doz. $10.00, dis 20 
Humagon. Beckley & Co.’ dis 70 
Peck, Stow & W. Co.’s .....0. dis 5041" @50&10&10 Cutlery. 
Elirich Hardware Co. ck: SONY CURE OW MU OES OID ooo. oc ondncse ccc vccccbvuvonssebersecasesssocshgapmieieionnt net 
@50&10 Runoleier POCO secnccssnessuvsinescessncesntersaeionrer net 
Butts. Discount Dog Collars. 
Embossed gilt... dis 3010 
OS ae dis 40 





Fast joint, narrow ............ccccsercsces secesaseeeser GCL 

































































Door Springs. 
























































> : Torrey’s Rod, regular size.............++++ ® doz $1.30 
Evens tre Clark’s small. $18; cole ~lyepaanaanemenemeeeniansirg Gew, (Coil); list April 19, 1886,........0+0:+0-e0eeee4i8 10 
BL a RS ead joint, _ eer Lee 4 Drawing Knives, 
AB dos. gape Soveee's baie “a H0086 Di, GORDI wns mae = Die10 | Douglass & Middletown nw diatp@rnes 
OOSE PIN. JAPADNEA ACOTDB........00.0....0.seeeeeed LO | Ae Ze be W DILG......cccceeseereeerssorersseesserss 
a yo a ae een. Aaa ~. pin. -acorns.japanned, plated tips.......70&10 | Adjustable handle dis 5@3:% 
p rougnt steel— 
Seer d a Brock Dello ne ie "oats Wrowent fast joint narrow. T0410 | 2, ees prs ond Dail Haste. i 
rou. £10 | Blatksmiths’ each............... 
Bin AUBOR Rec: vecseccscqeocese stone dis 15£10@15& 1045 | Wr pong ye 70&10 | Blacksmiths’ self-feeding, each...$7.50 discount 20 
Awl Hatts. sl ah is | pane Butts. qa FE, flaps, e 7OzI0 — A ee ehemaceinvueeseseoh moenes 00 diss 
»b ferrule......8@ gross $3.50, dis 45 gular inside blind ........... v reas i] a evevond 
ate sewing, short... doz $1.00, dis40&10 Light inside blind ............1. c.cccssseeseess eneeee 70410 | Ratchet, Weston’s..............0. cesceresseereees 20@25 
Patent sewing, long... SRLS I EAE I I on oes nene peonen sonar ancoacreusenaninanre - sevee.70&10 | Automatic Boring Tools......... each, $1. 2 tye 14 
Patent peg, plain top, "$10.00 @ gro.,......dis 45410 Liightloose pith........csscscscossccsesesssecsensseeesoeee- 70&10 Babe i tasisiactovinccscvendstlesiners ate 4 
Pat. peg, leather top, ......$12.00 ®gro., dis 45410 | Can Openers, a —: ~ oriniatonmeinmannetdl Siva’ 
Awls, Brad Sets, &c- Sprague No. 1 $2.00. 2 $2.25, 3 $2.50,. ie pene a  reiopusemmesmnctanenee pe 
Is. 8 , Common......... BP Gross $1.LO—dis 35 DEAT +---esererereereeersereereenseereseneeee saseenens ‘ per doz eveland......... 5041085 
io Stouldsred Peg....® gross, $2.45—40@4& 10 Domest +B doz . 50, dis i Drill Chucks, 
Awls. Patent Peg. ....... ® gross 63c—dis 40a40x10 National ++ $1 25, dis Morse’s Beach Patent......each, $8.00, discount 20 
ae eT ie WR ccnesrasccsecovenves oe 45 Caps—Prercussion, ® ng PU re ee eat dis 
Awis handled. scratch.........87.50 ® gro dis 35410 ihe & Goldmark’s 110 sho | ye Dripping Pans. 
Awis, socket scratch............81.50 ® doz dis 25@30 23 Racererodt, “10'S os wonsesesnsenes ove &-. | Sheet Iron sy 
Brad Sets. No. 42, $10.50; No. 43. rimmed Edge, 1- . 650 } 1% SE Fa inne eeemeeee owe yee _— ne pes c 
ne dis 7u&10&5 E. B. Groand Bdge, Ce Cent, ize, ‘L-10 8 70e wW~ | Saeet tron = =n small sizes €4¢ 
ca ftadionta teaninne Wo, }. ouble W aterproo: 8 cersccececeevserehe Zz Beaters, 
Brad Sets. Stanley’ 8 Excelsior. No, 1. dis3%&10  Musket Waterproof, 1-10’s Siajeiics onseaninginacion 022 NC Dover. — per dos. $2.00 
4X8. Elys waterproof central. -fire.........c.cccccomssess $1.60 | Rival (standard Co).......sssssssssses per gross $12.10 
ee one Special Brands— Pdox. $ 6,0@$6 50 Elys E. B seen dA & 550 Emery. 
NEE cc nnkccccreiunacccceucti 
Eat ci dor. $5 50@$5 75 Cartridge. Gal. Fes © voy 
Full polished $80 Rim fire...... ~iseount 50&5&2 gr. > 
‘ull po Seon erm Pistol and rifle... "discount 254542 | Kees, @ ib 4 ¢ my c eye 
=e Tereanee. Military and sporting... ..discount 15& & 2 6 kegs, @ tb 44s tle 2% 
Frazier’s. in bulk....,......... keg ®ib 4c; pail 5c net Carpet Str. tetuaee. 4 kegs, @ Tb..........04 44c Ede 3 ¢ 
Fraziar’s, per £r08s, in bOXeS........cceeeseeeeeeeees $9.50 10 tb cans, 10 in case 6 © 6 5 ¢ 
° Bax Hold Cast steel, polished. ....... .-..s+« eosabavens ® doz $2.25 | 10tbcans,lessthan1010 ¢ We Tc 
RE Seenere, Gast iron, steel points.............s.ssc....+- per doz80c Escutcheo 1 Pins, 
Sprengle’s pat., ® doz $18 dis 60 ket ..... “¥ ye $1 75 
Balances. Bullard’s. ceccceee Gi825@ 25410 fren. List Nov. ll, weed coon momienenetans 
Spring balances .....cccccccosscecscsessesensevsccsses Cattle Leaders. TREB onnesoveonce 60@60.45 
Comamners BEE o.<cocecsessescesscoiensis doz $1.50 at 8 Eansin. Beckley & Co.’s “a pga disntdneeee 
ls. ss ——i(itéi(‘a_étR STP OMT BS. wee ee ee ce eceee 28 disco 
nand. light Brass noha dis70 & 10 Peck, 5 Stow & W. Go dis S0&10 | Root, agck.--;-~-~-Bame disee pentedie pasoniD 
i a eoee: -_ 2 334410 Carpet Sweepers is 2 
nd, Silver RIM... ccorcocecccccescccccoces is wl 
ond. Globe (Cone’s Patent). . “dis 25a 10 Myotis % on $16.00 Files 
Gong, Abbe’s... » dis 3374210 G oboe ere ans moeetwirairet ee Seer > | oo os oS EE es CA ERE EOE SES. Ss 
Gene, Sel a a Gueer: ben Lemmmmmncnennine SO dos 518 Black Diainoad Se sreeeouedlarns ie pants 
COW, WOSTOFD......-cecereseeeeeeee -Bargent’ 8 plsiat TCE KVMR..----nseseeneerensennccerneennsssnenneennseses soos: B dos TEIN s. snsovencsstnnstebsabbcs lecide dectdeditbiccens : 
Farm beils...........-.- ee p07 RAT acsncsiisinandincctunietictbitinesianeclaandl ® doz $18 Heller's horse shoe rasp.......-... dis 504 744 0" 7H 0 
rm ECR TS iS IEG = ¢c 
Steel alloy, church and school...............se00. mis 40 Sen ond © a 10&10@10£10810 | F Tancem. . 
artiete. inoount , Ho TATED ccccceccosnecees is rary’s Patent Petroleum... iis yale oy &2 
Hill’s et Casters, First Quali:y, Cork Lined . fi 7 a0 
Blacksnith’s.........5...++ { Bullock’s...... 08)0 Bed . ) New L’st Self-measuring, Enterprise. per dos $60 dis: Wale 
, aaibeietcue ee “discount 40 EE SI « snsiaiaaichstingicindabionnion Bras-, dis 55@5545 ¥1y Traps. 
—- eS 40810 & Shatiow Socket dtecaninees 6u@604&3 | Paragon........... -@ doz $1.75 
Delta, Wayeer. : Yer io. list nd 1884. . — H, ‘£10@40 wevhe 
Boston Belting Co,’s standard........... dis 70&70&5 Martin’s patent .......s0s.... ccsee is 45410450 | Hay.Manure and Spading Aso list........... dis 65 
= S OXtLB.. --.0004 dis ia 4 ‘Goon. Fruit and Jelly Presses, 
vadeindh Witton Wie meme” Enterprise Mfg. Co..sseernene dis 2041CG30 
Cleveland Rubber Co., extra standard...dis 6U&]0 Trace.6% 10-2......8 pair 1.03 
Shults Raw Hide Leather Belting, single, dis 30 —— o —" “Soar Vie 50&1 @50£1045 2 Fry Fan:, 
Standard, oak tanne,.........-.0.-se00 ¥ a is - German Halter Chain, list J une, be eT . dis 50&10 mpc (s + a alow Ser ox 6 Ais Gk 


Alexander Brothers’ Pure Oak a 
New list Oct. 1st, 1887, less... kien 
ey Stops. 


Hotchkiss’s ® doz $5.00..............s0000- dis 10@10&10 
Weston’s # doz No. 1, sty vv; No. 2, $9 
dis 25&1045 | 
Morrill’s ........cccc00 « Bdoz $9.00 dis 50 
Bit ‘Holders. 
Extension, Barber’y....# doz $15 00, dis 4¢@ 10410 








DIBMODDN ‘ccdees cic ceevtnnieel encanta Bdoz $24. 00 dis 4 &5 
Angular 3 .-.® doz $24 00, dis 4: &5 
slind Staples. 

Barbed % inch and larger.......... ® Ib7}4@8c net , 
Barbed 36 inch ...........scccccerseessees ® 1844 @9e net 
Bolts. 

Cast iron barrel bolts....... -) 7 @70410 
Cast [ron shutter bolts, e | 7. @70&10 

Cast iron chain bolts.......... . | &10 
Ives patent door bolts........ ey 
Wr’t iron barrel bolts...........cccee cesses 70@70&10 
Wrought iron square bolts.......... W@70410 
Wrought shutter bolts.............ccecesssseee J 66a 10 
Sonneee 8 list 
Carriage com. new cis algae cee Leeman = 
Jire,common, new list .. eoaieaas ae 
Carriage and tire, Philadelphia pattern ....75&10 
OR III xonna cancer caneaanabaaiaabinsenthaa Vasedeansiee - 62% 
Plow bolts... ociaanany ceaxetbbaaeuion = 
WA TIED .o.c <cnsuiedsdesatetiebalédenitbakaden. sostue TRK1O@EO 


Knds.. suialesa abeetes 
” Buna Fasteners, 
Van Sand’s Screw Pattern $15 ® gross—dis 60410 
Van Sand’s Old Pattern..... at gross—dis 55£10 


Automatic for wood............ 20 
a ** brick............ pana gp eeereenes 


dis 75& 10480 


® bb........ ° 
Boring Machines. 








Without aupiss. Upright Angular 
Snell’s. Rice 6 patent 5 50 6 od dis 40&10&10 
Lawrence .. wee 6 75 dis 40@10.210 
Other machines......... 235 , | Fe nal pet 
Phillips, with augers...7 00 7 50... net 
Braces. 
Barbe wee discount 50 
Sarmendis me Uma tay tee nt: iscount 50416 
Bartholomew’sNos. 25, 27, 30... 5Ok1O@AOK 
Bartholomew’s Nos. 117. 1, tip... - W@W &5 
Amidon’s corner brace ......--+.+9 @40e10 
ETI. cconasinennanineks dis 66 
Brackets, 
Shelf, plain, Sarge! "8 list ... ..... 55£10@355& 041% 
pelt, v eit wis O&1C@s &10£10 
Readine, Wile Ees sco cocceccssse :csctostll dis 50&1\ @60&1 &5 


dis 60&10@60£16410 


ePeeeseeeceeesrre 


heading, rosette. 


# Jack Chain, Brass........ 





rman Coil. list Me, June, bani 7. 
‘Galvanized Pum 
Jack Chain, toon”. 


. dis Bude de5 (060 





Chalk. 









































8 

# dons 00 375 425 475 525 600 7 OU 800 940 
Flating Scissors. 

Discount 





































White ...... Eagle 3/4-inch............ es sotseceesse reason sees $2.15, dis 35 
White RR TOM essstese <aspicers Pgross sei a dis wo Geneva or ® rtuter. White Metal.. dis % 
ee IR RENNER GS 5° | Shepard hand. Woe. 85 $i 0 6 68. ti ST dis 40 
POOR ee Hee ee Renee FH EOORE. HOO EOORE ree eee ee eees SHOES EERE Eteeee Knox, 4% inch rolis.. a %) di 
Chisels. Knox, 6 inch rolls ....... ..83 60 cosh } is 35 
Socket Framing. and Frmer.....:.dis 7545@ 75& 10 | Urown, Ne in. $3 aed Gin. $400; 8-in. $6 50 
Socket Framing and Firmer, Buck. Bros a dis 20| o, 4: p Fema a. 63 50 ash HH os 
ear seeccseorercesereees 8s 
ee ee dis s0@20a5 | Ameriqnn. Sin. 68; ¢fn. $3 4 betes 
’ is 35 
Tanged IT cic ectsnpeninseseie:trvesccatcenaial dis 40£10 Crown Bonn fiuier, Nos. 1 $15: 2, $1250; 3. 8 
Clamps. SET UF GUNN chtcdibteiccnnseniindiansahe ‘soctenecsanaaanal dis § 
Snow’s adjustable, iron.........0. .ccssess.+---Gi8 4045 Gauges. 
Hammer’s adjustable, iT0n.......-...:-sss0- FES dis 15 | Maraing .........cccccoeossseceee .- dis 60&1C 
Sargent’s cabinet, iron .......0.......seeeee Gig GREED | FE WO scccrecesceserisesccssostnnscncessubsoscevcoecosenedis dis lw&lt 
Clips. Gimleta, 
Axle and spring bar, Norway iron dis 554545 | Nati and Spike... . tis 50&104&5 
Wrougut-Lron felloe clips................000 ® bb. SRS | ¢ Double Ost. low his 
Steel felloe clips............-.ssecseessees <0 O * Bee” veccsessecce seseeeeee » W @T088 $12, dis "5@ 2545 
Cocnreyes ‘Glue Pots, 
ARID... ‘secccintacksauincenelacaeindiaiaibixentantearteias 50 | Tin enarele d dis 49&5@40410 
, Cocks, Brass, ‘ s Pomnlig, Teme cicccscccosnsoestncieevenilll guiliiecceses dis 50 
Hardware list - anaes eer pasa is40&10&% Grindstone Fant " 
ee le Sargent's i 
Enterprise ..... 2 & 10@30 * oan ame dis70£10 
Compasses, Dividers, ac, U. M. c. & w. R. A.B. E.. jiap 200 
COM) ASBOB.....ereereseerrereeserere senesenences dis 70@70£10 | U- M. Uv. -R.A—B. KE, 9&10 
Calipers.. dis 70@70410 | U.M. C. & W. R. A.—B. E,, 7&8..... 2 60 dis 204: 
Dividers dis 70@70&10 | U. M.C. & W. R. A.—P. E.. llup... 3 10 7 
Bemis & Call Co.’s Dividers............00000. sw dis 6045 | U. M. C. & W. R. A.—P. E.. 9410... 4 00 
Bemis & Call Co.’s Compasses & Calipers. ‘ais 5uas | U. M. C. & W. R. A.—P. E.. 7&8... 490 
Bemis & Call Co,’s Wing & Inside or Uut- Biay"6 WP Bick UE Mi cnaveceenahnsesesess toebiibapiaces conse 175 
side ore dis £0.45 | Eley’s P. E..11@20 2 8C 
Bemis ‘& Call Co,’s Double... ...dis 60 
Bemis & Call Co.’s (Call’s Patent ‘Inside’... --dis 30 ‘ sonal: Dawe, 
Kxcelsior .. s 50 | Griffin’ Hack Saws, complete........dis 4(&1°@5) 
Cook’s Extensi re Griffin’s Hack Saw, Blades only...... mn sane* 
Ax Stevens & Co.’s Calipers and Divi- Diamond Hack Saws and Slades... soe eis 25 
ders.. dis 25410 Halters. 
Coopers’ Tools. Jute horse and cattle ties.............. $13.50 gro. net. 
Bradley’s.. ‘on discount 20 Htammers. 
ae tens AEF LEE SRL 8B unt 20@: Ee ae discount 25@%& 0 
L. & I. J. White... 20 & 5 Atha sow list oJ an 15,1887.....-.0-000 is50@50410 
Corkscrews. Magnetic Tack, No. 1, 2, 3, $1.25. $1.50 and | Pat 
ais D 
Femarpe. Deckiee SER. Oboe SSeS Heavy hammers and sledges under 5 er a over 


Corn Knives, 











Side, BD €, WOW: FPG costece asic cisiccncscsetes 
mand Cuffs aud Leg oo 


£10@70 


Clipper 200 | providence Too! Qo. hand cuffs. $15 ¥ don...dis 1 
x. ot “450 | Providen vidence Tool Co., leg irons $25 ® dos. Jis 16 





dis 25 





Handles— 
Door or Thumb Latches. 
Per doz a. 0 


doz. xe 




















Barn A Tiel sisdbtiacanedacerae @ doz $1 40, dis 0k: 0 
Be MINTED GS Sasiscssiine ce cstsovedcoxsinie dis 5 &lt & 10 
ES I CMR Se: dis 77 
BD MIN, Dns sialisetevoveenecassvohiebtvebesecdanteiasial dis 7( 
SII :)~--~ Sivasusar aevevisnatiae  eeiaiaiceitaac Rielle dis 76 
Saw and pilane........ .............. 18 40£10 @40£10.£5 
Hammer and hatchet dis 40 
Brad aw ® gross $2 
Hickory firmer chisel, assort......8 gross $4 50) 
Hickorv firmer chisel, large ...... ® gross $5 00 





Apple firmer chisel, assorted .. | = 
Apple firme: chisel, large... = ros | P| 


ocket firmer chisel, assorted .. ~ gross 33 





8 00 
Socket framing chisel, assort .....B zoe $5 00 
File. assorved.. .................. e gross 10@t 
Auger, assorted............... gross $3 00 is {404 u 
BOGOE, LOBE inssicceceosenssncees “? gross $7 00 


Mangers, 


Barn Door. old patterns...... .....Jis 60410 &1( 
Climax opanedalinneneged s mr uf : 














Star dis KiLSOe Oas 
SS SE RIES CE Rae is 4 
PE. cinch Sicesseccaskthed Oiteesideciansd 1s 50&10@60 
Terry’s Patent....5 in.. 12.00; 4 iv mth 00. } om Si &5 
Sec nichs as vlG chan seiidandedouumemecense sagicca dis 4(&:0 
Px ccncensthscdajestasesinenivecaccibsc cece dis 3 @.0a1u 

Harness Snaps 

COTTON: BOW OG osscevits caceccdkccerccaseusee excess dis 40410 
Covert, New Patent. new list... dis W542 

; Hay Knives. 
EEE LE per doz. $.8 00 dis 25 
ca... :: elapiaenbeabecsusace ® doz $17.00 dis 30 

Hinges. 

Wrought Strap and T Hinges..70&10£5@70410&10 
ww, hook aud strav. 6 to 12in 3% 
14 to 20in. t% 
i 2% 


eae 
Screw hoos & eye hinges... ® doz 1.50 
2.45 >...dis 10 








4 3.80) 
Gate, westera @ doz $4 40, dis 60 
REE. Tiss: «. <caheteieomnsdiemmate .® doz $7 00, dis 55 
Gate, N. E. —— ecinad ®B doz $5 2 20, dis bap ded 
Gate. Clark’s. N om 5 28, vee oreo 18608 1085 
Gate. N. Y. State ............... .@ doz $5 00. dis 55410 
Gate, po Ee yg saphesieniipneckeuaile ® doz $12 50. dis 50 
Gate, commou [BODSC...+.0000 8 doz wae $4 50, dis 59 
Gate, Shepard’s . pathaneMbnanttnms: 
Hollow-Ware.. 
Stove Hollow-Ware. Ground dis .....60&5@ 60 
Unground .. “Snide en 
Bapmsled MUNN, Gaviecetinen aceuane dis 7| @70&5 
PINONA tiicnssiccatcentnandavosetneccsscsbes dis 4 @40&5 
Galvanized ' orien tles " 
Inch ........ x 9 
Kach....... 65 75 
Hoes. 
Garden. mortat................ dis 65 
Planter’s. OOt.........0.-scccee-G18 65 
RRS SA REET ES, SSR OO dis 05 
Hog Rings and Ringers, 
pg er ce mae $2 
©: i ei i tee ae oon = wo 
Blair hog ringers..........cee.00 0. @ dos $2 6 rite 
Hooks, 
Bird Cage. Sargent’s list... ---~nen DORIA 
-antsinieupse widened is 75& 
Clothes Line Sargent’s Scccusiis: ee dis brs at 
Ceiling Pareent 8 list... ae dis 55410 &10 
Coatand Hat. Sarwent’s s list. eer dis shite yy 
Wire Coat and Hat. G «dis 45 


Wrought Staples and Hecke 3? 


is 75410 
Hooks and Eyes—Malleable a dis 71 @70£10 
Hooks and Eyes—Braaz.................. . dis 69£10£10 
Horse am, 
No. 10 9 pA 7 
Ausable. ® th...23 24 25 26 2h disd5k10t025410814 


Putnam, #1b...18 19 20 21 2 -dis 15 
PRE i ccenissscisimatiintinasmt tiers “BROS BE 10410 


Horse Shoes, 


en iens 05 GRANT ccccinas mareerennic trentanne ® keg $4.00 
&. i. weno Shoe Uo., Perkins’ imp. at fao- 


AAO ee een Oeste ee eeeeeeeeenee teeeeeeeereees 


Hose, Rubber, Boston Beiting Co's. 









Standard .. seeveees 1 @70410 
Extra.. - H@ Oxw 
TOI, ccupisenbtatoRiceiiiaa ani deakccntiiaginles nab tines Bata oS 45alu 
cks, Chisels, &c, 
Am. Ice Chisel Pol’d............... B doz. $3.00, dis20 
Ice Cream Freezers, 

American.. 

CBO xc ccccenee 

Crown 








Ice Tongs, 


® doz $4.00, dis 25410 
«sone doz $2.75, dis 20@25 
Jack Screws, 


Taping THONG Gabe eattsccnccsccblleahccccstenesotcecnad dis 70 


Ghomaice .. 
Family... 


Spun. Stamped. 
Brass. 7 to 17 inches inclusive...... ES zi 
Brass larger than 17 inches. ....... 234 
Enameled and Tea Kettles..........See -, Ware 
Reys. 
Eagle, cabinet, trunk and padloock........ dis 334442 
Knives, 
Russell’s Butcher................+++s ‘ 
Moran’s Shoe Knives... 
Knobs, 
Cc e, Japanned............ 8 gross 80c. dis 60410 
Base, BBDDSL TB ..cscccccccccessaanediesicects 0&5 
Hemacite Door Knobs. new list 















Melting, Sargent’s 
Melting. Monroe’s ‘Patent: B doz $4.00... 
Melting, P.S. & W 


dis 55410 
..dis 40 
oineiicdd essesrevseerseul 8 35R10@40 
Lanterns 
Tubular No. Qeevcomenssrorg albianinaeiens 84.50 per Gos 
Tubular. Lift Wire. No. 0, # dos..... 
Tubular. Lift Wire. No. 1. ® dos .. 
Police. Small. $6.00; Med.. $7.25; Large. 











$9.75 Ais @: 
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Classified List of Advertisers. . 


The star (*) incicates that the adv. appears al- 
ternate weeks ; the d agger (t) once a month ; 
the double dagger (}) irregularly, 





Paar. 
Bolts and Nutse— 
Hotchkiss & Upson Co., Cleveland. 0O.. 10 
= & acsae 20 Norway bene apn Cleve- ’ . 
an 


Brick and Tile Muchines— 


Frey, She:kler & Hoover, Bucyrus, 0 ......... 18 

*Stevensen & Uo., Wellsville, U................... 1 
Bicycles and Tricycler— 

A. W. Gump & Co., Dayton, 0................0000 19 
Babbitt Metal— 

Fay Manufacturing Co., Elyria, 0............... 16 


Belt H iders— 
*W.R. Santley & Co., Wel ingtun, O............ 2 
Boilers— 


Smith & Teachout, “leveland, 0... Ak » 
1.0. MeNeil \'o., Akron. 

Mansfield St Steam anew Works “Mansfield, ‘ 
Reeves Bros.. “Niles. U.. os “2k ks 


Sharon Boiler Works, tharon more ain 2 


Enterprise Boiler Co , Youngstown, O..... .. 20 

Lane, Bodley & Co , Cincinnati, O...........+.. 20 

John T. Caulfield, Richmond, Lad............... 2 
Bevel Jig Mills— 

C. J. McNutt, Ashtabula, 0.......006-.0000002.0000 20 
Books— 


ee Printing & Publishing Co., Cleve- 16 


Coal and Coke—— 
Pitbersh & Wheeling Coai Co., Cleveland, 
puomameen 
Clevelan4 Printing be Pabtishing ie Cleve. 
land 0O..... eaeeeeie are 14 & 18 
Coal Sereané— 
“terest City Wire & Iron Works Cleveland, 1 
Cranes and Derricks— 
Phenix Ir n Works, Cleveland, 0............--- 19 
em ler Manufacturing Co., Cleve! ane, er 18 
m Tod & Co., Y oungstown, ) ee . 20 
ines "® hesle— 
Bowler & Co.. Cleveland, 0...........22. ccsseeseee 
Clevelana W heel & Founary —_— Cc 
land, O....... 





Chem'ca' Siiiabdiare— 

J. F. Elsom, New Albany, Ind...........0000....+ 
Cutters— 

B own & Sharpe M‘g. Co, 
Damper Regulators— 

*Qurtis Regulator Co., Boston, Mass........... 8 
Drilling Machines— 

B ckford Drill Co, Cincinnati, 0.. 

L ni ersal Radial Drill Go., © ‘incinnat’, Oe 

sodge. Davis & Co., Cincinnati, 

4. "Schumacher, ¢ incinna i, 
eintaie and Contractors— 

E. H. Jones & Co. Cleveland, O...............0 

Jas. P. Witherow, Pittsburgh, Pa... ae 

Alex. Laughlin & Co., Cleveland. O. si 

McClure & Schuler, Pittsbur,h, Pa. ............ 
Elevators— 

L. 8. Graves & Co., Rochester, N. Y............ 2 
Explosives— 

Hercules Powder Co., Cleveland, U........ ..... 
Emery Wheel Machinery— 
J. Weniell Cole, B. Be Ostembes, 0., or 

Chicago, Lil 1 
Engravers and a 
Eclipse Electrotype & Engraving Co. ,Cleve- 
land, VU 
Engines (S!eam)— 
Ki by Manufacturing “o-, Cleveland, O 
Novelty [ron Works. Canton, O........0:06 ve 
Aetna Macnine Co., Warren, O.................... 
C. & ‘+. Couper C»., Mt. Vernon, 0... a 
Llo d & Sterret, RR 
Wm. Tod & Co., Youngstown. VU. ered eeskes 
Lane & Bodley Vo., Cincinaati. 0. Pet naghicaeen 
E. E. Cline, Alliance, ae ED 
E. i Jones & Ce., Cleveland... Sinsatesnanaad 
*Columbus Machine Co., Columbus, 0 
*Chanodier & Taylor Co., Indianapolis, Ind. 2 
Buckeye Engine Co., Salem, 0 18 
Engines (Gas)— 
Schleicher, Schumm & Co, Philadelphia, 
Pa., and Chicago, Ill... ae . 19 
Evgineers’ Specialties— 
Crescent M :nufacturing Co., Cleveland, O.. 14 
*Cu tis Regularor Co., Boston, | * PP 
Har'ow Lubr:cator Mfg. Co., Boson, ‘Mass.. 2 
Cleveland Flue Cleaner Co., Cleveland........ 
Forges— 
Cieveland City Forge & Iron Co , Cleveland, 


10 


Providence, R.J. 20 


se eewerereecees 





Prerrrrrrrtitrirettiit ry 


RDM eRe 
ow SSSTSeSu 


Foundries— 
Bowler & Co.. Cleveland, 0... &0 
Tayior & Boggs Foundry Co., *Clevel a ‘0. 10 
pL Fitzsimmons & Son, ‘‘leveland, O........ 
Curry & Co. Meadvillle, Pa.............. 
Cleveland W heel « Tounery * orks Cleve- 
land, O.....006. em a7 
For Sale— 
Foundries, Furnaces, Machinery, etc..... 
Flue Cleaners— 





10 & 14 


' 


} 





Founary Cupolas— 

Victor Colliau, Detroit, Mich..........csss0-ssse+. 
Fro-t Proof Steam Traps— 

*Ourt's Regulator Co., Boston, Mass........... 8 
Foot Rules— 


Cleveland Printing & Putlebine Or Gave 
land, O....... 


Found:y Supplies—_ 

J. D. Smith & Co., Cincinnati, 0......... 
Governors— 

Leonaré & McCoy, New. York.......cscccccccc00es 2 
Harvess and Carriage Hardware— 

Geo. F Eberbard Co., Akron, 0.........ccccc000 


Hardware— 


les Cream Freezers— 


Kingery Mfg. Co., Cincinnati, O.................. 20 
Injeector.— 
Co!umbia Inj c‘or Co., Clevelazd, O........... 2 


Insurance Policy Registers— 
Cleveland Printing & Publishing Co., Cleve- 
Mrs. Sir beigeiseetincas ciscok scssveigianpinsenensootl eoenee 
Iron Rooting— 


Sykes Iron Roofing Co., Niles, 0.................. 12 
Cambridge Iron Roofing Co., Cambridge, 0.3 





Garrv Tron Kowfing Vo.. Cleveland, Discratvics 17 

€tandard Iron Co., Bridgeport, 0..-............. 10 
Tron Ore and Pig lron— 

Dalliba, Corsions & Co., Clevelond, O......... 10 

putule Oglebay & Co., Cleveland, 2. . 10 

H Outhwaite & Co.. Cl veland, 0... 10 

Fishes Mather & Co., Cleveland, Sposa 10 
Iron Lime Kilns— 

Fred Kranz, Sandusky, 0............cccsscccsssseeees 19 
Iron Plane rs— 

Smith & Silk, Cincinnati, 0.................cccceeees 20 
Lumber— 

Fisher & Wilson Co.. Cleveland, 0......... 10 & 2 

Martin & Barrie, Cleveland, 0..............0m« 
Lathes— 

Muller Vachine Co., Cincinnati, OE 12 

Sebastian, May & C»., Cincinnat , O............ 19 

Lodge, Davis & Co., Cincinnati, BB AAA 2: 

H. L. Shepard, Cincinnati, , RP See 19 


Mining Machinery— 
American Manufacturing, Mining & Mill- 
ing Co., Cieveland, 0 
Wguatet, Camp & Lane Machine Co., Akron, 10 


ees eneceseeences: + seeseseeeeores 


Ae Dennen tee eee en eeeeee eee eOeOeeseenes sennee reeereesseee seeeee 


Machinery (General)— 


Machinery Manufacturers’ 

Cleveland, 

Lane & Botley Co., Cincinnati, O.. 

Lord, Bowler & Co., Clevevelan4.. 

* olumbus Ma hine Co., Columbus, 0 
Machine Shops— 


Webster, Camp & Lane Machine butstdnanmenn 


Association, 









Nov elty I on Works, Canton, Ti nniatgictatbimate 10 
Machinists’ Tools— 

E. E. Garvin & Co., New York..........cccseecoeese 19 
Patents— 

M.D. & L. L. Leggett, Cleveland, 0............ 1 

Jos. A. Osborne, Cleveland, U...............00000 2 

eh EE eR OS : REE 19 

*Thomas P. Simpson, WashIngton, D. C...... 14 


Pumps (Steam)— 
John H. McGowan & Co., Cincinnati. 0...... 2 


Hughes Steam Pump “‘o., Cleveland, O........ 2 

Laidlaw & Dunn Co., Cincinnati, 0............. 18 

E. H. Jones & Co., Cleveland... ................000 1 
Pumps (Chain)— 

8. E Crawford, Norwalk, 0.......ccccccsscssreee 19 


Pig and Bar Iron— 


Condit, Fuller & Co., Cleveland, O.............. 
Cleveland Rolling Mill Co., Cieveland, 0 


W. F. Jarvis & Co., Detroit, Mich...........0.0. 19 

Hussey & Pomeroy, Cleveland, 0............ss+ 10 
Paint— 

Iron Clad Paint Co., Cleveland, 0O............. 17 
Pipe Coverings— 

John A. McConnell & Co., Piturburgh, Pa... 16 
Punching and Shearing Machine:— 

*Zertch & Co,, Cambridge City, Ind............ 1 
Railway Supplies— 

Bowler & Co., Cleveland, 0..........-cseeeees 10 & 20 


Clevel snd City For,e & Iron Co. »Cleveland, 
Clev. eland W heel & Foundry ‘Works, Cleve- ml 





and, 
Railroads— 
ee NN MOR. a...) cabienpsnanennssensaaaeses ae 
Reducing Valves— 
*Curtis Regu'ator Co., Boston, Mass ........... 8 


Steel Pens— 
Ivison, Blakeman, Taylor & Co.,New York. 19 
Signs— 
Weber & Lind Sign Works, Cleveland, O.... 19 
Steam Heating Apparatus— 
‘Curtis Regulator Co., Boston, Mass............ 8 
A.A. Griffing Iron Co., Jersey City, N. J...... 2 
Stoves — 
Taplin, Rice & Co., Akron, 0............cccceeeeee 
Cleveland Co-Operative Stove Co,, Cleve- 
land, O 17 
Steam Boiler Inspectors— 
Hartford Steam Boiler poapestion & Inear- 
ance Co., Hartford, re 
Steel Rails, Blooms pal Billete— 
Cleveland Rolling Mill Co , Cleveland, O,... 10 
W. F. Thornton, Cleveland, 10 
Saf+ty Water Columns— 


Heme eee en eeeeeee aeees Saeeeseeseeesereesseeeeeeeeees 


Cleveland Flue Cleaner Co., Cleveland, 0... 14| Reliance Gauge Co., Cleveland, 0.......0...0+ 10 
Crescent Manufacturing Co., Cleveland...... 14 | 8: ws— 
Files— E.C Atkins & Co.. Indianapolis, Ind......... 1 
Industry File Works, Cleveland, 0.............. 10| teel Stamps and Stencils— 
Feed Water Heate1s— J.H. Fleharty & Co., Cleveland, 0............. 10 
Stiiwel! & Bierce Manufccturing Co., Day- Sheet Iron— 
eeseececceerees®®  ceccecees cocccere- ce cccceseecnsoocs Cl 1 H l 
Laidlaw & Dunn Co , Cincinnati. 0.............. 18 pioveland P gy fo ay level, ©... 
W.C. Armstrong & Co., Springtield, 0......... 19 | sneet Steel— 
Hoppes Manufsctur'ng Co., Springfiela, 0 - 2 e 
i. Jones & Co.; Cleveland.....s..e0-:. eneneeee 1 | Standard Iron Co., Bridgeport, O....ccsscrrs.e+s 10 





Steel Castings— 

Chester Steel Casting Co., Philadelphia, Pa. 19 
Steam Fitters’ Supplies— 

Wytoviek Manufacturing Co., ‘Cleveland, 





Tool Holders— 

Walker Manufacturing Co., Clevelind, 0... 14 
Turnbackles— 

Cleveland City Forge & Tron Co, Cleveland, 


SOPH T OEE R EEE OR TEER OEE EEE EEE OEEEE EERE EEO REE CO EEE. ee Eee 


Bes Machines— 











Horton Manu’f’g Co., Ft. Wayne, Ind......... 19 
Wire Goods— 
¥, Fowe'l & Co., i Rae ee 1 
%. Tyler Wire Goods Co., veveuae, Duy, ae 
Iedgciee Bros., Richmond, I Bes thouvisty canes 14 
Wire Machirery— 
John Adt & Son, New Haven. Ct................. 19 
A 
Erna Machine “o., Warren, 0....................... 18 
Armstrong. W.C. & Co., Springfield, ee 20 





American Manufacturing, Mining & Mi 

Co., Cleves SCALES iat Se ae 
Atkirs, E . C. & Co.. Indianapol's, ‘Ind 
Adt, John & Son. New Haven, Conn............... 


Bowler & Co,. Cleveland 
Bingham, Wm. & Uo , Cleveland............. 10 & 19 
Rick ‘ord Drill Co., Cincinnati, O 1 
*Rerich & Co.,, Cambridge Mwy Ind .. esieas 
Buskeye Ergine Co., Salem, O...............:0008 oe 
Brown & = harpe Mfg. Co., Aeon KB. ts 


Cc 
Colwell & Gol"ing Norway Bott Co.. Goveland, 10 
Caulfield, John T., Richmend, In d. 2 
Cleveland Prt’g & Pub’g Co., Cleveland...2 & 14 








® | Cleveland ¥ Wheel & & Foundry Works, _ leve- 
Canton Well Driller Go., Canton. 0...... ........ 14 
Cooper, C & G.Co.. Mt. Waren: @...... -cssass 19 
Crescent Manufacturirg Co., Cleveland......... 14 
Curry & Co.. Meadville. Pa................ccccceccssces w 
Cleveland Flue Clesner Co., Cleveland........... 14 
Cambridge Iron Roofing Co. Cambridge, 0.... 20 
Crawford ‘>... _ 2 er anteeeneaine: 19 
Condit, Fuller & Co., Cleveland. . _ ......ccss. 10 
Cleveland Rolling Miil Co ,Cleveiand........... 10 


Cleveland City Forge & Tron Co., Cleveland... 1 
Cleveland Co-operative Steve Co., Cleveland. 17 





Chester Steel Ne Co.. Chester, Pa ........... 19 
Cline. E. F. Alliance, 0 20 
*Curtis Regulator Co., Boston,Mass... eae ae 
*Columbus Machine Co.. Columbus. 0............ 8 
Columbia Injector Co., Cleveland, _ 


2 
*Chandler & Taylor Co., Indianapolis, aut. 2 
Colliau, Victor, Detroit. Mich..! ” 10 


D 
Dalliba, Corrigan & Co., Cleveland................. 10 
Enterprise Boiler Co., Youngstown. 0... ........ 26 
— Electrotype & Engraving Co., Cleve- ‘ 
Rherhardi Maanfectoring Oo., Cleveland = : 10 





Eberhard Geo. F. Co., Akron 0............ 
Elsom J F,, New Albany, Ind............ 








&°0! Th 


P 


a Co,, Cleveland... 


bhosntx dr & He a 
levelan 


Phoenix rn Works 
Powell, F 


SP eres 


SO Ree neee ee ceeereeeseeeeses 





SS 8 ORR eeeO eee eee eeens see eeeeesseneee 


Stilwell & Bierce Manufac‘uring Co., Day- 
, ton, 9 


TOOT SON SOOS <a aenrs ORECESO Desens Seneeeeseseeeeecoeeeeces 


phy 
Smith ¢ ‘sili. - Cineinnat, hve 





1 
Tod, Wm. & Co., Youngstown, 0... 
Taylor & Boggis Foun ry Co., Cleveland... 
Tuttle, Oglebay & Cv.. Clevela 
Taplin, Rice & Co.,. Aires, 0... 

ornton W. F., Gieveland. 
Tyler W.S. Wire Goods Co., Clevelan 


eoeee 






wow be fnblihabeasatadadsipbimedetsses 19 
Ae ick Manufacturin Nee Cleveland ...... 10 
alker Manu acturing , Cleveland ks sdeaanen 14 








For Sale. 


7, SELF-INKING Foot Power Print- 
ing P ress will do good work. Address J. 
, care Iron Trade Review, Cleveland, 0. tf 


For Sale, 
( NE OF DUNN’S HOISTING MACHINES, 
with over 40 feet of chain. ove as new; 
sapaeity, 600 tbs. Address Dunn, care Iron “— 
For Sale Cheap. 


Review, Cleveland. O 

A NEW No. 4 INJECTOR, never been 
used. Address Jones, care Iron Trade 

Review, Cleveland, O. tf 


For Sale and Wanted. 
I HAVE ALWAYS FOR SALE New and 
Second Hand Iron and steel Rails uf every 
size, and am open to purchase same at all times. 
Address P. 0. Box 9, Pitt burgh. Pa. 
ENGINEERS ! ] Don’t be Humbugged. 
We guarantee our A. & 


D. Flue Cleaners to give Steam the most perfect 
spiral motion entire length of tubes, and do the 


best work. 
CLEVELAND FLUE GLEA\ER MF’G CO., 
74 Frankfort St.. Cleveland, 0. 

















& scent Lu- 

me Ani ene a tt ing Com- 

ae oh oad _. 

will effect a saving of 75 per cent, ore roll _ 


vestigate their merits. RESCE 6. ¢O., 
ae 


Tevitne 


pnow “ P, Simpson, Washington 
atents > C. No att’y fee until patent ob 
i ned. Write for inventor’s guide 








F 
Frey, Sheckler & Hoover. Bearrgs, 0 
Fay Manufacturing Co., Elvria, 0O...... as 
*Forest Ci ity Wire & Iron + hwy Cleveland... 1 
Fisher & ws Co, Cleveland. .............. 10 & 18 
Fisher. H. T.. Cleveland................-ccccccccoeees 19 
Fleharty, J. H. & Co., Cleveland..................... 10 
Gump, A. W. &Co., Dayton, 0.....cccccc.ccccocccees 19 
Garry Iron Roofing Co. Cleveland.................. 2 
Graves, L. 8. & Co., Rochester, N. Y............... 2 
Garvin, E. E. & Co., New York..............0..s0000 19 
Griffing Iron Co, A. A., Jersey City, N. J...... 2 
H 
Hotchkiss & Upson Orn, Cleveland 10 
Hercules Powder Co., Cleveland.................... 12 


Hopves Mannfacturine Co., Springfield, O...... Se | 
Hughes Bros. Steam Pump Co., Cleveland... 2 
Huesey & Pomeroy, Cleveland 
Hartford Steam Boiler Inspection & Insur- 
ance Co., Hartford, Conn ..... ...cccccccrcccecsee 
Horton Manufacturing Co., Ft. Wayne, Ind.. 19 
Harlow Lubricator Mfg. Co., Boston, Mass.... 2 


Tndustry File Works, Cleveland... 
Tron Clad Paint Co., Cleveland .. 
Ivison, Blakeman, Taylor & Co., 





ee 19 





J 
Jarvis, W. F. & Co., Detroit, Mich... 
Jones, E. H. & Co., Cleveland.......... 
K 


Kilby Manufacturing Co. 
Kranz, Fred, Sandusky, ( 
K.ngery Mfg Co., Cincinnati, 0 





L 
Leggett. M D. & L. L., Cleveland.....sccccesccooee 1 
Lane, Bodley & Co., Cincinnati. 0.................. Qu 
Lodge, Davis & Co., ’ Cincinnati, |: SAAT AES 19 
Laughlin, Alex, & Go., SS ROTORS 2 
Lioyd & *terrett, Frie, RSE Gaalsiansauaais 19 
Laialaw & Dunn, Cincinnati, 0...................... 18 
Leonard & McCoy, New York. ......cc..sceceecesees 2 

MI 


McNeil, J. ©. Co., Akron, 0... 
Mansfield Steam Boiler Works, Mansfield, 6. 4 
McNutt, C.J., Ashtabula, ts 

MecMyler Manufacturing Co., Cleveland 
Martin & Berris, Cleveland... 









seeeee 





Muller Machine Co., Cincinnati. 0... 10 
Machinery Manufacturer.’ Association, Cleve- 
are area ramactant eee tparececttecsa™ iy, menue 2 
Mcfonnell, John A. & Co., Pittsburgh, Pa..... 16 
McClure & Schuler, Pittsburgh, i inssasacsakececace 
Novelty Iron Works, Canton, 0.............csc0000- 10 
@ 
Oathwaite, J. H. & Co., Cleveland sseusnaaeibibanas 10 
3 Osborne, J. Bh cp SUB acsrcncnsececcecsecctssciienss 2 








AMERICAN 


-/ROUNDYR PRACTICE. 


TREATING OF 


Loam, Dry Sand and Green 
Sand Moulding, 


AND CONTAINING 


A Practical Treatise upon the 
Management of Gupolas and 
the Melting of Iron. 

By Txos. D. West, 


Practical Iron Moulder and Foundry 
Foreman. Fully Illustrated. 


Sent by Mail, Postage Paid, on Re- 
ceint of Pricr , $2.50. 
Cleveland { rinting and Pub. Co 

Cleveland, Ohio, 
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Locks, B 
P.&F.G » Bolts, etc. 
rs sa i gee Locks & Bronze Good: 
Escutcheon knobs and latch 8. Hot House Pulleys 
Padlocks and padlock ee fis 60. leeestion Serew: ‘seme Giscount 604 
ell pulls eS aS Gis 60 | BY88S Screw .ssnsreeonnnneeeree oe ae 10 8 
Bell ce grenade resiain and ict... ais 66 ¥ apanned 3 ‘soa : nee 60410 fog! ane t iron cocedeesoes oe oni 
L ver bell pulls, ne booms z a panned Clothes Line ....discount nt Oe | erved re -- | dis 75£10@ 80 i ZA 
utts, genuine bronze TONZO.....00000 dis is 40 senseesseeseceeeeeG SCOUD 10 | Winterbot squaro and T be in c, cask ne. 
Brore'd ronze plat “ais 010 no best PE eg t 60410 tom’s try and St estos dis 45410 | 1" . ee ee 
Btore door ook and intenes dis 60410 isier aeate aes 8 cra “dis GROIN OF 10 Steclyards. dis 3041 = Pome AER 
cater hinges & flaps ees cecces soncccesecccosoces dis weis . cheaper goods....dis wae & 0410 | Blacksmith’ Stocks and dis 4041 P’g...... a > siege Mi as ” 
qeatior hinges, dan se sg bronte... ‘is rer Saddl Punches, 6@7041045 Blackemith 8 Dies. 0@50 | Be Sctwsisicielbilts Ohablles ne 
oa ome. genuine poet aE ae | eee. ' ‘hen Mae © den. meh Quel ining ’ screw blate ..... dis 3&5 Five on meine} e . 
Setten howe s, gennine M0 ess pemnesesiotine dis 70 Bemis & Call Co. ’s Cast Steel Pet ity. 60@65c Hindosta: ie. dis oF & 5") Chill Sb... et uotations 
Bash lifts. eee aang dia Slld Tinner.. ’s Springfield Socket. die $048 | Waghita Bigne onenmnenyssnu Now iMhasucte baste | senate 
pulis an e M8 te Bee Lotte ase cnusssssesnetesoree @ GOB. $1.4 * 7 ; Slips seeees 
Sieber val oinias roam. bronze......... a a Sains Door, Wro oe ont 44, dis 55 0. 1, bs tb 4&15¢ Ne as ene METAL 
pull ge ERLE « iding Door, Tass..... ‘eink yesibusdina " 
ioe siekeattameias ore ” lis 60 oor, Iron, Painted... “eat hai 315 | Washita No 2 sto Kxcelsior....... Bias igs POTS aoa 6 
OOF LOCKS ......cseeeeeeee0e0 renee. vsendig 61 Cast Steel Rakes, 1045 | Arkansas Stone pos x -B. Tecnsaneer swan web “ 
Piccard Sais Fei Canta = 
Porcelain lined mon Squeezers, alleable...... rr Zine Stove Boards, .75 | Lake Ingot CcoPPpER,  —=> - 
OOF rsnomnss ® doz $6 00, dis 25430 J. R. Torr Razors ” WoO T0a5 A... Arizona.......... *: Z 
The “ges vssenmne ® 408 $3 00. dis dis 33 Wosienholme & 1 = £ : i “Ghevehe one © . 70 . - ~~» -18@ 18 
Little giant.......... a to 3. $3 35; is By 2 50 e Razor... OP svocsevesiees $10 @£.. de io gioee, Hest Nov 1 1885...... pades. IRON AND STEEL 
sa tton Chalk... Line, es: set p05 ‘Tron, Thousand, li Rivets. sali Hussey & Binns, senna crnenenne . lasses © 2 f to 4 by % to li a 
iver lake, Braided, N 70, $6.00; Now: ron, Ordinary, C: st November 17...2 Jose . Stove P PORES 00 1 4 to 6 by neh 
No. 2, $7.00; N _N 0, $6.00; No. i. : is 55. list Nove ie ooper’s Block dis 50@50&10 | G ph Dixon’ s. olish, , to 6 by winnie ee 
Wire ol Linen... 3.97.50 # 7088 nn ; i me ae... 17... a and Oseringe. Gem aa iieneernenenrrenenn ® gross $6 00 di 1 ov: 185 
ire lothes, MS 18, Yn ae Risi i ie RCI ® gross is 10 
2 $2.5 $3.60; No 19, $3.00; 7588 45 | Gite, Sins Rods. dis K@W whe ans, Bane vw 8 Gos 44 oe 4 %,% and % by % 08% 
an ae Se “Fosmeagpeagwinee | jE 
ve de llers. dis £2 | Loth: — ® Ih80. to 
Penfield a naiv@rsioxi0 “m — nt’s list, ...... Reed's B ’ Brick ond Plasterin may 
tu Hi x ‘Block Go., Lignum’ is 2 &10@.0410 POE cinccashndamranecasn dis 60£10&10 | Dissto rick and Plasteri TIDB....----00-0 di t 
ickOry.......++« i agnenieeston. ™ 10 Manilla, inch and ever. dis 55 | Brade’s (oy selon Plastering... pee 3 | i to 
eee weeesececenenees! is 30@30 Sisal, and ov: i is 2 D ‘ % tO 
Regular PERI ree wacom &10 % inch and over xs 14Kc| New L Tacks, Brads, &c.. "ha =e 
Di Meat Cat 18 CASRNAS Boxwood Rules. 12%e ele ist, Jan uary 2, 1888. » BC. 
ixon’s (P. s &W — kkets esseeee cecceess discount 804 Steel ican iron carpet tacks all ki is . 1% inch 
Draw Cutan 8 a 84,0 er #19.00 $30. 4 ais as Erom4te 10 Ibs os RET wodes [ron carpet tacks all kind won re 
ach...... $50. 8 Ero 5 th Rd sc naomi wees iron tac ings 4 
Woodruff’ to $75.00 $80.00 $25.0 a, 0 belt patine: ‘tail ‘per 100 Ibs $240 @ $2.55 | Tinned, Swe Uphoisterers’ tacks. 75: Fk wr5810 | 
s(P S & W) perd 25, Mrs. Potts’s 5 ee en # doz $9 net | innedS wedes iron tacks 75& 10m 75 & 1 10 | Halt Oval a 
rdoz No100 N Ente eet eovoee ® dos $18 wedes tron Upbclatecers’ t Tn& 10@ c&3 [4% to3 inch nd Halt Ro 
Hale’s—Nos. 11 12 13 $15 0 150 40 rprise Star [rOns...s.00.....ccccsse dis 10@ 404: 4 American i phelsterers’ tacks she Keto 1% : ne 
P $27 ae SEES x.ndiseou nt 4¢ | Co iron cut tac ae 73 bo V7 svsestennenevnnons settee $ 
mii ais 70@70a5 Per ton Sash Weights. nt 4c | Copper Anishi ae Taree See ee 348 
Mince ececee dis 30 Cigar he nishing and trunk npgeeeeee cee RO 10 1. =e a 
Am. (24 quali ing Knives, 8 eosin earn rieseaiin $22 | Finish x nails nails........... Boald +. ee 2 5 
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IRON TRADE REVIEW. 








TRAVELER'S RECISTER. 


Standard Time. 
Revised March 6th, 1888. 
N.Y. C. & St. L. R. R,Co,— ‘The Nicke! Plate.” 





EASTWARD. ARRIVE. DEPART = 
Buffalo Passenger........0.. ...-- 10 40am 10 4am The Short’st and Quick- 
Chicago Passenger............... 2) eee est Kou'e:o Pittsburgh 
ens if | SE 440pm 7 Ham Washington and Bal- 
WESTWARD. ARRIVE. DEPART. timore and the 
Chicago Pa CT ccenevniciiiniiind 6 Ham ] Southeast. 
bon cel Fre saan sraseenesccces ese m 5 11 Pm | New Central Depot So. Water St. and Viaduct 
Roc io a River Accommodation departs 7:40 a. ae Depart. 
ibuctia Accommodation departs 6:24 a.m. 5:1% No. ta RC em .? 
0 ast Pi urg 3 PTOSS . .....000- 36 a m 
‘Ali trains daily, except Sunday. No. 64. Fast Pittsburgh Express,.....*300 pm 
Cleveland & Pittsburg. No. 66, L eavittsburgh AcCOMMO........000 .*4 0pm 
ARRIVE. DEPART. No. 68, Pittsburgh Express ad 
New York Express............. 1250pm 7 44am eo 68, pow Tore my: 
New York Express ............ 655pm 135pm No. m.Y om iam xpress 
Alliance & Akron Accom... 935 a m : % pm|*° oungstown Express 
ti $Ba Pm 
Night Express RI *523am bert 10 . m | No. 65, Fast New York Express... *1250am 


aily; Pall all other trains daily except Sunday. 
Mt. ny & Pan Handle Route 


C., A. & C. Ry. ARRIVE. DEPART. 
Akron, Sot a Cin. Ri er’ 540pm 810am 
Akron, C2’. & Cin. ight 

I ia nalacchbeiaieen 70am 80pm 
Akron, Col. & Zanesv’e Ex...12 50 pm 135pm 


4kron & Orrville Accom...... 93am 82pm 
. Elegant Pullman 


The 8p m. trein runs dail L 
All other trains 


palace sleeping cars attach 
daily except Sunday. 
Erie Railway. 
Depot. South Water St. and Viaduct. 
ARRIVE. DEPART. 
N.Y. & Pitts. Express.......... 15 58am 8 2am 
Fast N. Y. & Pitts. Express. "*1055am %3 0Onm 
Sahening Accommodation. t6 40am 
Pittsburgh Express............ +6 3pm 
Youngstown +8 
Hanonine div. and - tts — 
Mahoning Va! Acco 
Pittsburgn waneess.... 
New York Express.. 






* Daily. + Daily except wm) dg "t Daily ex-- 


sept Mnoday. 
Cleveland and Canton Rallroad. 


Depart— 
Cinton an’ Cosh« c 0>—7: a.m , 3:15 p. m 
Bedford--7 00 a.m., 11:10 a. m., ae aa., 3:15 

p.m., 4.40 r.m., *5:45 p.m., 10:35 p m. 
Newburgh—6 12 a.m., 7:0! a.m., 11:10 a m., 2:30 

p.m.,, 3:15 p m., 4:40 p.m., * 45 p m., 7:(0 p.m., 

10: 3) p.m 
K: ni—7:3) a.m., 3:15 p.m., * 
arrive from— 

Cay oe send Coshoctor— :0 a m., 6:55 p.m. 
Bedf. rd—t:00 a m., *3:12 a.m., 9:50 a.m.. 1:05 

p.m., :%\pm.,6:4)pm, 7:0 p.m 
) ewburs h—6: (0a.u., °8 12 a -m., 9: 50 a.m., 1:05 

p.m., ¢:' 5 p.m., 6:40 p.m., 7:10 p.m., 9:10 p.m. 
Kent—*8:1: a m, 4:50 a. m., 6: 55 p m. 

Thextre train leaves C eve and 10:25 0.m, and 
run< th:o gh to Newbursh ard Beofod da ly, 
except Sunday 

Trains marked with* run daily. All others 
daily except Sunday. 

Depot at Ontario ies. opposi‘e Huron stree 
Valiey Railway. 


Depot foot South Water Street. 


:45 p.m. 


Depart. Arrive. 
Valley Junction Mail.......... *745am *630pm 
Marietta Express ................ tillbam 230pm 
Valiey Junc ion Express....* 415 pm *i0j5am 


Cleve. & Uanton Ex......... °70pm tlbam 


*Daily. 
+Daily. except Sunday. 


WM. THORNSIURGH, R. A. CARRAN, 
Gen. Manager. Gen. Pass. Ag’t. 
Cleveland, Lorain and Wheelina. 
All trains arrive and leave the Union Depot as 
follows : 
DEPaRT. ARRIVE. 


Wheeling Express........ eressnenes 645em 6 55pm 
Ubrichsville Exvress. ...... --- 400m 92am 


OSCAR TOWNSEND, Gen. Mang’r. 


Cleveland & Marietta R. R. 
In effect December 2, 1888 
GOLNG NORTH. GOING SOUTH. 





























No.4. | No.2. | STATIONS. | No.1. | No. 3. 
9 50am) 200 4mu).Parkersbarg...| 245 pm/ll 45 py 
1150 6 45 Mar'etta.... .|/10 00 am| 7 03 
12 53 (fe te aa 8 56 5 59 
100 T57 ... Macksburg...! 8 49 5 52 
107 8 04 «Dexter City...| 8 42 5 45 
1ll 8 09 -South Otive...| 8 38 5 40 
125 8 25 -eeCaldwell......| 8 25 5 26 
13> 8 35 ‘Belle Valley... 8 0 5 1€ 
1 56 856 | .Pt. Pleasant...) 7 47 454 
2 0 9 08 ..-Byesville.....| 7 33 4 40 
2 28 9 27 .Cambridge... | 7 14 424 
2 67 9 50 ...K imbolton....| 6 47 3 57 
315 10 13 N.Comerstown| 6 25 335 
b 57 i055 ~=|...Canal Dover..) 545 4m| 253 
417 1117 ‘far. Vall’yJ’n.lv 230 
lee lv. Vail’yJ’n.ar et Se 
12 15 Pmj...... Canton....... 1 28 
8 pie ieete Akron........ 12 30 
24 ... Cleveland 11 15am 
ie -) Accunas Buffalo ...... 5 40 
1115pmi/ 620 |...... Toledo........ 745 
Train No. 8 leaves Marietta at 300 p 


Whipple 400, Warner 4 15, Elba 4 35, Macksburg 
4 45, Dexter City 455, Caldwell 5 5 26, arriving | 
Cambridge 7 00 p.m. Train No.5 leaves Valley | 
: re at 450 p. m., arriving at Canal Dover 
pm 

Through coaches ontrains Nos. 2 and 3 be- 
tween Marietta, Canton, Akron, Clevland, and 
Toledo. Close connections made at Marietta 
with C.,.W. & B., M..U. & N., 4. & V., and Ohio 
ver Packets; at Cambridge with the B & O east 
and west; at Newcomers‘own with P.,C, & Sel, 

oust ee West; at Canai Dover with @. ol. & 
oe h¥) north and east; at Valley a Le 


wih 5 ae valleg,> K RICHARDS, 


A. T. Wicxkorr, Gen. Pass. Agt. 
Gen. Manager. 


THE FAVORITE 
AND 
Picturesque Route 
TO 
New Yo k, Boston 

and the Kast. 















No. 61, Pittsburgh Express... 
No. 67, Pittsburgh Express 
No. 63, New York Express... . 
No. 63, Pittsburgh Express,.. 
No. 69, Pittsburgh Local Express is 
No. 13, AcCOMMOMATION.......cc00e.-.eeeseeees +52 pm 
*Daily .t Daily, except Sunday. 
ae This is the only route by which ey 
can reach Corry, Elmira, Binghampton 
York City and intermediate points witnout 
chenee. No change to Boston and New England 
cities 
Baggage checked through to all points East. 
Through tickets and information regarding the 
route can be obtained at office, 141 Superior street, 
and at Derot N. Y., P. & ‘). Railroad, South 
Water Street an? Via ‘net, Cleveland. 
A. M. TUCK wR, Gen. Sup*., 
Cieveland, 0. 
L. P. FARMER, Gen’! Pass. Agent, 
plow York. 
W.C. RINEARSON, Ass’ +@. P. ¢ 
Cleveland, 0. 
M. L. FOUTS, City Passenger Agent. 
141 Superior Street, Weddell House, 
Cleveland, 0. 


The Picturesaue Lehigh 
Valley Routa, 


Two through trains with Pullman cars at- 
tached are now run via by this beautiful scenic 
rozte, between Suspension Bridge, Buffalo, New 
York and Philadelphia, leaving Suspension 
Bridge 8:35 a. m. and 3:40 Pp. w., Buffalo 9:15 a. 
m. and5: p. M., connecting with all trains from 
the West. 
Passengers between the East and West passing 
over the famed LEHIGH VALLEY ROAD will 
experience the pleasure of a trip through the 
most magnificent and picturesque scenery in the 
world, presenting an ever varying panorama of 
delightful surprises. 
Double track, steel rails, magnificent road bed 
and unrivaled equipment, all combine to make 
| he LEHIGH VALLEY the favorite and most 
desirable route between the East and the West. 
Anthracite Coal is used entirely, guaranteeing 
the passengers perfect freedom from the dense 
volumes of smoke that so greatly annoy passen- 
gers on lines using Bituminous Coal. 

E. B. BYINGTON, 
Gen’! Pass. Agent, South Bethlehem, Pa. 


Pittsburgh & Lake Erie Railroad. 


On and after Jan. 2, 1888, pas.engor trains 
wiil depart from and arrive at the Pittsburgh 
and Lake Erie Depot at Pittsburgh, as follows, 
Central time: 
P. & L. E. R.,R. Depart for— 
No. 1, Cleveland, Bradford and East...... 
qo. 5. Buffalo, St. Louis. Cleveland ...... 
5, Beaver Falls Accommodation....... 8 
No. 7 Buffalo, New York, and all New 
' “England IOI on icon ses tasthin onasanes 10 
» No. 9, Chicago, Cincinnati, St. Louis,... 11 
, No. li, Buffalo Express......co.ccccccoccccecses 
No. "13, Beaver Falls Accommodation..... 
No. 18, Buffalo Express...............sssesssee 
Arrive from— 
No. .2 Beaver Falls Accommodation...... 
No.4, Buffalo and Cleveland Night Exp. 
No. o, Youngstown Accomm odation,...... 
No $ Beaver Falls Accommodation....... 
No. 10, Chicago, Cincinnati & St. Louis, 
No. 12, Buffalo Express,........-...0++seessese 
No. 14, Cincin..St.{Louis and Cleveland, 805 p 
No. i4, Cleveland & Buffalo Express...... 10 35 p. 
Pittsburgh & Lake Erie trains Nos. 4, 15, 8 cad 
10 daily. 
E. FOLS ROOK, General Superintendent. 
R. W. JONES, Master of Trans rtation. 
TD SMITH Gen’! Page, Ae’t. Pittchnreh 


Lpiration Reeisters 


MANUFACTURERS’ and Dealers’ Insurance Reg- 
isters with special ruling for number of Policy. 

Company, seven spaces foramountson differen: 

property, amount of policy, amount of premiums 

time of expiration, etc., will be sent post-paid on 
receipt of $100. Or we will give one as a nremi- 
um with each new subscription to the Iron TRibE 
REVIEW, price $3.00 per year. 


Address, 
Gleveland Printing and Publishing Go. 
Cleveland. Ohio. 


A |. BABBITT. 


genuine Alien’s Black Lead Com 
Perfect satisfaction guara teed 











§ 2a.m 
7 45 a.m 
40 a.m 
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The onl 
ound Babbit 


he aaeaed metal made lit 
Address ali orders to W. L PAY 4 CO 
Sole Mfrs., Elyria, 0. 


WHEELING & LAKE ERIE 


TIME TABLE—IN EFFECT NuV. 25, 1888 
Central Standard Time. 

































































KRASTWARD. | No.5. | No, 7. |No, 9.*|No,13* 
745am/ 110 pm! 450 pu| 7 45 Pm 
8 4] 207 5 45 10 
906 233 6 10 
9 22 249 6 25 x 
9 37 3 04 6 40 Tene Ss 
955 3 20 658 205 4m 
10 10 340 717 217 
11 00 420 | 812 255 
11 53 517 9 20 3 42 
1220 pm] 5 45 9 50pm | 410 
1246 6 05 $35 am) 635 
120 645 718 718 
120 6 45 718 718 
135 700 735 710 
2 20 735 8 20 8 20 
2 23 748 8 40 8 40 
herroasviie...; 245 | 800 | 900 | 90u 
SVILLE .ceeveve.| 252 808 | 920 9 20 
Bowerston....ar| 258pm| 8 15pm | 930am| 9 30am 
Canal Dover.....| 253 pw 
New Comerst’n 3:5 
Cambridge. ...... 424 
Macksburg ..... 5 52 
arietta........ ar! 7 03 pw 
WESTWARD.) No. 6. 
Marietta ...... lv| 645 4M 
Macksburg ...... 77 
Campridge...... 927 
New Comerst’n/10 13 con 
Uanal Dover.....|10 55 am F 
Bowerston........ 045 am) 350PM | 555 4m). 
Ville.........(10 52 | 357 | 602 
Sherrodsvilie....11 00 405 Se Cheer 
New Cumberl’d/1) 12 417 |) Se Separate 
Valley Junce.....|12 10 pm| 435 . a eee 
Navar’re........... 12 45 510 SS See 
105 5 25 . + eee 
140 6 05 Ry BRITS 
145 |. wee: a eee 
218 704 ig RS 
«| 305 } ee: eae es 
-| 355 8 30 1130 724M 
.| 407 849 11 45 735 
-| 423 9 45 1159 751 
439 10 00 1215 pm! 8 06 
455 1017 1230 8 23 
DEP «Badvicsions 1253 8 45 
620 pw'1115* ' 150 pm! 9 40am 
No. 27|No. 25) Huron Divis’n.|/No. 26|/No. 28 
450 pm| 7 40am) Ar.. Huron ..Lv; 8&5 am} 5 30pm 
432 7 22 |Friese Landing; 910 5 45 
i 7 Bs Li % Pm hes Milan ...... 9 Pray 85 . 7 om 
vs v Ar r 6: 
Ar 330/Ar am|:-Norwalk..... ty 1) 30lLy 830 


... Monroeville ./1145 am! & 40 am 








Train Na "is leaves Toledo *745p.m.; arrive 
Monroeville 12 15 a. m. and Norwalk 12 35 a.m 
This road is now open through from Tolede to 
Bowerston, connecting “ith the Pennsylvania 
System for “ points East. 
HROUGH CAR SERVICE. 
Between Toledo, Cambridge and Marietta. 
and Bowerston. 
o “* and Akron, Youngstown and 
Pittsburgh. 
“* Chicago, Akron, Youngstown and Pitts- 


M. D. WOODFORD, “JAMES M. HALL 
Gen’l Manager Pass. Agt. 


Scioto Valley eiiens 
Pee ny a. 
effect May 
THE SHORT tiNE TO ALL POINTS 
North and South, East and Southeast, West 
and Northwest. 
TRAINS GOING SOUTH. 


























STATIONS. No. 2. | No. 4. ) No. 6. 
Columbus............Liv) 7 10 a.m/11 25 a.m! 5 25 p.m 
Valley Crossing 9 * j1L44 * | 545 “* 

kbourne ......... 741 “hs * | 656 * 
a 755 ‘* |1207 p.m| 610 “ 
Circleville............ 815 ‘* |12 26 6 30 “ 
Ringste Reeeindetese $34 ‘* 1244 “ | 649" 
Chillicothe oe “ita “13S “ 
Sharon os “1206 “18 * 
Waverly 946 ‘ | 214 * | 820 * 
Piketon 9ts ° + Mom EY . Ba 
Big Run wis * 1284 12a ° 
Lucasville... man ° 3a “ise * 
Portsmouth......... |1050 “ | 320 ‘“ | 925 “ 
Sciotoville...... ..... 110 “| 335 * | 940 * 
W heelersbures ...... aw Sige “9a * 
Havernill ............ 1129 * | 359 ‘* [1004 °° 
Hanging Rock...... ne“ i2e * pen” 
NINERS cirrnndiincess noe “i464 “ Rom * 
Petersburg ........... 1200 m. | 430 “ |1035 * 
Ashland.............. Ar'12 30 p.m‘ 5 00 p.m!11 05 p.m 





Trains Nos. 2 and 4 daily, except Sunday, 
Train No. 6 daily 
Train No. 6 ree a supper at Chillicothe. 


TRAINS GUING NORTH. 





























STATIONS. No. 1. No. 3 No. 5. 

5 35 p.m 

3 : ‘ 6 05 ee 

3 26 * d i 

Hanging Rock..... | 336 “ | 956 “* | 625 ‘ 
Havernill... ao [een ? cee ¢ Téa 
W heelersburg eared 406 ‘* |1028 * | 655 “ 
Sciotoville............ 412 ** {1033 ** | 700 “ 
Portsmouth........... 4a few “ (te 
Lucasville............ soo,* Tew“ (te @ 
FURIE  ccccsocccesse $04 * a * | 768 * 
i aa [na * Te” ta * 
Waverly......cccccccee 530 *“* |1201 p.m/| 820 “ 
(EE Ee 540 “ : aS 
Shillicothe ........... Sa” isa” teas * 
ingston ............+. ¢ Re te Bae YB 
Jircleyille......... T=“ (183 * |98 * 
eS | 740 * 1155 “ {1008 * 
Lockbourne ......... The“ (33° me * 
Valley Crossing... | 895 * | 239 “ 11031 * 

Volurabus............ “Ar! 820 a.m! 3 00 p.m'10 50 p.m 





Train No. 1 daily 

Trains Nos. 3 on 5 daily, except Sunday. 

COUPON TICKETS, by the best routes and 

to to a8 principe!» points in the United States and 
can be found at the followin, Stations: 

em Circteville, Kingston, Chillicothe 

Waverly, Portsmouth, Ironten, A. c & I. 


Ashien 
For further information relative to rates, con. 










FY, Wapne, Cincianati & Louisville 


RAILROAD. 
THE POPULAR ROUTE 
BETWEEN THE 


NO':THandSOUTH 


TH DIRECT ROUTE TO OR FROM 
FURT VAYNE, 
I DIANAPOLIS, 
TERRE HAUTE, 
EVANSVILLE, 
AND ST. LOUIS. 


13 MUEHRFTER 43 


Fort Wayne and Indianapolis 
Than any other Route. 


22 “MD trkie”® 22 
By 3 HOURS, Between 
Louisvil'e and Fort Wayne. 


ee 


Ask for Tickets 
—-VIA— 


Tt, Warne, Cincinnati & Louisville Railroad, 


For sale by all Agents of connecting lines, 
EAST, WEST, NORTH AND SOUTH. 
W.W. WORTHINGTON, S. A, WIKEL, 


Gen’1] Supt. Gen’! * ames Agent, 
FORT WAYNE, IN 





WEST'S 


MOULDERS’ TEXT-BOOK : 


BEING PART II OF 


AMERICAN FOUNDRY PRACTICE. 


Presenting best methods and origina! rules for 
btaining good, sound. clean castings, and 
giving detailed description for mak- 
ing moulds requiring skil! and 
experience. 
Airo containing a practical treatise unon the 
construction of cranes and cupolas, and ‘he 
melting of iron and scrap steel in 
iron foundries. By 


THOMAS D. WEST, 


Practical iron moulder and foundry .oreman 
member of the American Society ot »: echan ; 
ical Engineers and of the Civil Nngineers’ 
Club Of Cleveland, Ohio. 


12mo. Gloth, $2,50 


Fully illustrated and with complete index 
Wil te mailed, prepaid, on receipt 
of the price. 


On receipt of $3.00 we will send the” above 
book and the [ron Trape Keview for one year 


Address 


CLEVELAND PRINTING AND PUB. CO 





through time. call on your Ticke 
nt, or ad jress m 











IK: », ARCHER. . Receiver. 
den’ | 


CLEVELAND, OHIO. 





eshte: 





Te 


IRON TRADE REVIEW. 









































to 6 in.. " 11% 
i OOS OG 00 FB oc ccsecsvinndeinedeccassoccesens 12 
3-6 in 14 
Flats. 
cts. tb 
2 to 9-16 wide by 2 to 54 thick...............sscsseesseeeee 0 
Messemer and OC, H. Steel, 
cts. Th, 
Machinery ..........cccsecceeee acshisieinien base price. 0234 
F Lad ont is pe 
ng a, 
Sleigh Shoe........... aceten 0284 
Toe Calk.......... i de eseonaicatapseceks 03 
Cutter Shoes, tapered and burr... 
For extra sizes, see classification below. 
Machinery Steel. 
ROUNDS AND SQUARES. 
per fh ex 
Fe Bik. TB. vmsiivensssiceubeettsetneticcses decent base 
BE 00 | sw .n ccecccccccsecescovscccovcscteoscossscscosececess 0.3 
4% to6 TT  epahacaiee waa 1.0 
REECE "  inkak bpaeemnbiein Gdmeastnhewsesions 0.2 
8 | ia 0.3 
MEETS” =” cassescacidvsveutbudvabunspepdinedbrecavees: seeuvd 0.4 
5-16 to 11-32“ ........ 95 
and 9-32 “ 0.7 





achine entting, specified lengths, ab’e 24in...0.2 
Machine cutting, specifiet lengths, 12 to 24in....0.4 

Machine cutting to specified lergths less than 
12 inches, according to contract, but not less than 
0.6 cents on each size extra. Sawing, one-half 
of the above extra for cutting. 


FLATS. cts. per Th ex. 


1% to 6 in., by 5-16 to 1 in. thick......... 
is to 6in., by &’ and 9 32 in. thick. 





; 
SE 
r.-} 





ese extras apply on Tire, 
and Flat Machinery Steel, also on Cutter Shoes. 


SFRING STEEL FLATS. cts. ex, 


1% to 4in. by No. 4 gause to in. inclusive, base 
land 1% in. by No. 1 gauge to 4 gauge is ay 
1 to 3 in. by No. 5 gauge to7 gauge . Oe 
% to 3 in. by No. 8 gauge to 10 gauge eo oe 
$3 to3in. by No.1ll gaugetol6gauge “ ...2.0 
to 3 in, by No. 17 gauge to 20 gauge me 
to r in. by No. 10 gauge tol6 gauge “ ...4.0 
to 6 in. by No.17 gauge to 20 gauge ‘“* ae Y 
to in. by No. 21 gaugeto 2igauge “ ...6.0 
Bessemer and Open Hearth cut to length, 24 
nch and over 1-10 cent per Ib. extra, and under, 
y special contract. 




















ROUND SPRING STEEL. cts. ex 

5% to 14 inches base 

¥ to 9-16 inches... 0.2 

2 2 ee ee 0.5 

5-16 inches.. 1.0 

5 IMGIOB..ccccasseqcnccasconsccscpoescoesecencoecsnatcecsscceseseos 15 
English Tool Steel. 

J ps. EES RES EA CSRS ey eR E 16¢ 

Hob 01's ** Best ”’.....ccccccssrcescscesenveseesesssereenesese1 60 

ie CRE | ceisdiekeesbnioasiciwiseseccsssveavd 36e 


Burden Boiler Rivets. 


44, %, 11-16 and % inches diameteF........0..... 
Bridge }, %, 11-16 and % inch diam 
Rollsand Oastings. 
Furnace floor and straightening plates.....144c 
Housings ana castings not ihareiee specified - 
































¢c 
Guide plates 9 
Spindles and Coupling boxe3...............s:0:se0s0 1% 
Sand rolls and pinions, large 8iz€...........+.....:. 2c 
Sand rolls and pinions, small size....... eseosaaaban 2k4c 
Pipe mill castings 3 © 
Rolling mill castings under 50D...... ............... 2¢ 
Spur and bevel wheels, large 
Spur and bevel wheels, small ve 
PURE OIE ON) Bl i BION sn .c cesesamecsne csvoseccttenepenes 
ey —_ 30 inghes 
Engine castings, lig 
Engine castings, heavy Ke 
SCRAP IRON AND OLD METAL 
Net Ton 
No.1 BR. R. wrought sCrap .....cccccccceee ox coos $23 00 
No. 1 wrought scrap..... 20 00 
No. 1 Machine cast scrap................ -- 15.00 
Stove plate (free from burntiron)... .. 1050 
Grate 1100 


















































Pines and flues (Clean)...........scsccssssserseeeseeeee 13 00 
Tank iron......... seenvens woveneereesessoesssscessssoeesecee 12.50 
Hoop and band iron...... 10 00 
Tron axles eee 28 00 
pee Ea a 10 or 
AXIO tUPTINGS .........-2.sererecseesseecoseeer encore seeees 16 00 
Wrought turning (free from cast) ............... 1500 
Wrought iron, oily drillings.............00.....000 14 00 
Py IS Ge <2 I AIRES, 11 00 
Malleable iron yovsen scence sccooeessossens coece 10 50 
Uncut wrought iron boilers............... nunivicacin a 
Steel boiler plates .......sscsssecssesessereseescenees 14 50 
Oldiron T rails gross tons $27 00 
Old steel rails . 23 00 
COD WTAIED ccocecoccessenepssovces ccecoennevoenonsee wnsssecs 20 00 
Old copper perth 7 
No.1. H. red Brass 8 
Heavy yellow brass ........0...sssssssersees 6 
Light yellow Brass 6 
Scrap Zino aaakaaas 3 
Tee LsQOd .cccccccecesccecccccccccoscccooooese sooee 8 
pO Oo RENE 3 
WROUCHT IRON PIPE. 
DISCOUNTS. ; 
Discount 
Per Ct. 
Wrought iron pipe: Butt black..........X str r 














Galvanized spiral pipe............sesereseeereeeeres bu 
e ty > ae 
Patent adiustable ells............+ naga 40 
Globe ventilators.....eeesceeeeeenees 60 
in tubing...... 50 
Fittings for same ........ seososesccase sncees er 
Zxpanding conductor pipe and fittings...... 40 
Cast iron piece fittings for wrought iron 
pipe, black and galv... 70 
Bushings and plugs..............ssceceseserseeeeseeees 75 








Malleabie unions............ bodega tdvelennsail 67% 
<2 ange unions..... .....+ ebbbnivamnsiine 75 
' Long screwe......:. 70 
Baw DEVO ROORG oniicescsissnctacdontscssnterernssaeneoes 50 
Past Tees AOR. 6.05050csskasadervintin -nseh teens 70 
Man fo'ds : nd expansion pipe hangers...... 67> 
Hook. ring and expansion plates, coil 
ee EEE ESI EEE LINES 67% 
Iron body: Globe, angle, check, cross, 


safety, butterfly, throttle, back pressure 
and foot valves, expansion joints............ 70 
FRG UN said i dk oassnsvsdocoas vs pavnyanainieesionae> & 
GREASY WOE CRIN OG ccvccscoseissssebediececencsqecesen apeees 
rass: Globe, angle, check, cross safety, 
and radiator valves 65 
Tarottle and butterfly va'ves............. eo sevees 55 
Brass: Fin. globe valves, with finished 
brass wheels....... . 45 
Bra:s: Steam, service, meter and union 
meter cocks 60 
Brass: Expansion joints aud steam bibbs.. 55 
Mississippi gauge COCKS.......s0..s.seeeeseseeees 55 
Bingham oe 
Gas proving pumps 
Oil cups. tubricators and air cocks... 
Cocks for steam gaugeS.................+- 
Cylinder cocks 
COMP. ERUSS COGUB.......%scrccerrsssevossoses sseesens 
Water gauges, steam whistles and whistle 
valves 















































































































EGS Gare TECIGIN, . ooo cies ssecasin daSeporniigecdioesves 50 
McNamara hydrants and street washers...Spec’l 
Mk SE Rae Spec’l 
Galvanized wrought iron range boilers, to 
od RNR SERRRE AL ORR: ; 
Galvanized wrought iron range boilers, | 
larger ...... 60410 | 
Stands for sarre......cc-.cccossesseees Be | 
Copper bath tubs ' 
Closets eS f 
Cast iron soil pipe, to 6 in. inclusive.......... 60 | 
#6 = fittings, to 6 in. inclu- 
GI. cicavsieciguentons -vhdqnedphemaiabianecdtunidhetegiankeaas 65 | 
Cast iron sinks 70 
4 DS RRS BES 60 
Drive-well points.............00... vista keaiaaaaodl 50 
Ground key work: | 
lain, tray and bath bibbs, stops, shower 
stops. hydrant and ball cocks—rovgh ...... 60 
Finished. do.. 55 | 
Compression: 
Rough and fin. plain, tray and bath bibbs. 60 
ss oi stups; urinal, hopper, hy- 
drant and ball COCKS..... ..... .s-ssssrsreesesseee 60 | 
Basin cocks, from No.1 to 13 inclusive...... 60 
oe ** double basiny.......cerecsereeseeese 45 
Shampooing and sink COCKS............ccsesreeeeee 45 | 
ERY GON spencer cats inis<osvedeinsnrosecssetechibanveen 55 | 
Shampooing sprinklers.............cccccescsseeseeeee 6) | 
Double bath cocks and chain stays............. 60 
Hose goods, plain and water back coup- oa 
ERE Tile, EIA, SPA 
Boiler couplings, ground face, per | 
BO be -ecesersresseres crore sos sooeees wecceeesees © net, 10 
Boiler couplings plain face, per | 
set... net, $1.20 10 
Basin plugs and grates; bath, sink and 
WHER REEF DVRS. o.0 ss 00cscssecsscecsescsssoesevccsen 60 , 
EE RL RS 70 | 
PURSUE MUSOIND. sc cvsececors: sa. scsdteesecdceabadoucese 65 | 
Union joints 65 
Fnd ferrules..... 70 | 
Street washer screws, checks and guides..... 60 
Hydrant and basin ciamps, bydrant | 
sockets....... - eaeeesesessesssssseseeeeesce 
Pipe taps, reamers and dieS......000. .....s000000 60 
Plain pipe tongs and gas plyers..............00.. 50 
Wrenches: C60 vsserssec: vevesvesesiezseses 50 & 5 
ie Girard agricultural | 
S B stan 60 & 5 
12 Stillson......... . 33% 
9 Armstrong...... 25 & 
ee Bemis & Call...............00. 2&5 
- RE EE RE oS RS 30 
” TT cs dechnttateanies thca ches saabecus 10 
Pipe tongs: Brown’s adjustable................ 50 
s. J Lait ... sere: secssereoesercercoeecereseeeee 50 
a Jarecki ..... .. wesiboeneoncoonensecseoseoce 50 
° | RS 10 
$* Brook ’S........s0cceressecsserseresseessoees 10 
Vises: Plain pipe..........-..-+.cccccscessecssesesseses a0 
Te. RMAs ccsnccndtevenaiicnstraiones Asorhcie bat] 
“  Parker’s comb 50 
** Bauer's pipe and bol 10 
Machinists’ i ammers............ 40 
Corper ipl SEES Spec’ 
Pipe cutters: Stanwood..... ne 
sin a ee 45 
“e ELLA 40 
e MIE csscninnsedén suniansiamcicasiel 50 & 5 
Malleable oilers and hand lamps...............Spee'l 
SLGRQW INE CRON Bie cccccennccsesenssoncnsiesedsceunse nals 
Armstrong s adjusable stocks and dies......25410 
Waste, at manufacturer’s prices. 
Ce IE CUIIIN Goo cicsbacesccescccasbcctsecéceccened Spec’! 
SO ES aan ..Spec’! 
Riley Bros. cement........ -Spec’] 
Otley Bros. steam packin Spee’! 
Mineral wool............+.0++ Spec’! 
Lubricating compound...... Spec’] 
Malleaple iron fittings, black and galy...... 
Wrouvht iron couplings and nipples, black 
Pe PS. EEE BERETS LE LE a 
Standard Wrought iron, Steam, Gas and 
Water Pipe, 
©. 2 oc : be cE 
=—Te ye +o + 4 s z g © e" 
Sas os oO 3 — } - 
Bas| 823| 255) 8 | 222| 23s] $83 
a“git Sif 8 © a eed oe 
es2|" p88 ps) 2 | s"/28s/ S82 
“eA as| & |"e | del & 
es ge | en ee —— | ———_—— ———e 
n. In. | Lhe. 
004 | 095 068 | 024] 27 0 05 
4 |004 | 005 088 | 042) 18 0 05 
004 | 005% .091 |) 056) 18 005 
005 | 007 109 | 084; 14 005 
%| 007 | 009 113 | 112! la 005 
1 0094e; 012% .134; 167] 11%) 006 
1% 01244| 017 140) 22%] J1 007 
1 022 | 025 14 | 268); 11 0 08 
2 0@ | 032 154 | 361] 11 010 
2% | 044 | 049 -204 | 574 8 015 
3 058 0 64 217 754 8 0 20 
3% | 070 | 086 226 | 900 8 02 
4 085 | 100 -237 | 10 66 8 035 
44} 100 | 125 | 246/1249| 8 | 045 
5 12 150 -259 | 1450 8 0% 
6 165 | 200 -280 | 18 76 8 070 
7 200 301 | 2327 8 0 85 
s 275 322 | 2818 s 100 
9 370 344 | 38 70 8 120 
10 475 366 | 4006 8 125 
11 5 75 375 | 45 02 8 150 
12 | 650 375 | 49 00 8 2 50 
13 7 7 875 | 5400 8 
14 900 376 | 58 00 8 
1b 10 00 375 | 6200 8 























Rxtra Strong. donble above list. 





















































































































































17 
Double Extra Strong. double list of Extra] “There is but one means of obtaining 
Strong. business, publicity—one means of obtain- 
; . PY BI se 
| 2B is | Ra ing publicity, advertising.” 
_ zs 
ot os) ies 
=a s,|S8ss 2 PAE: Lorp MacauLay. 
“leo “| RSRX R ela 
= |e |= To be ready April ist, 1889, 
io. Foo rhe an 
aR x | Ea SEEGER & GUERNSEY’S 
vad AN Pre = | 
% > |Ssss S s| > neailadisgea ES 
elcc| Bisees| ial (el= NEW 
18 =| 
aCe | (3/3 [BUSINESS CYCLOPADIA 
; — sed _ 
-|e) | |sses| js} |F] oo 
— ® | m0 ie s 4|% 
x ane ir) 
|= l=) |Manufactures <Products 
ee e 
~ Be) ee re ¥ ¥\e ss 
Rls ;| oh: Mewes 
ed, bd i 5, | S3ss = Sle J OF THE 
DNS | mo} 62 NEd x oe e 
e| s ? © -_ 
Bs | 8 ; Bsa are lstels UNITED STATES, 
= en 7338 n >| @ 
fa | | om) Piss 3 a . . » 
5 =| e =| |2 S{2|2| For Domestic and Foreign Trade. 
=] S\s | Be $ a Bier Z 
alSlaal = &| |alels|s 0 
N 
jl) BM) |B isle) 5 
Allg : = - = ae = Our National Steples and £pecialties. 
| & : a1? 1 Si 
& |. | a9) © “| | 3157] 8| showing where ANY ARTICLE OF AMERI- 
& |=— 3 | tI CAN MANUFACTURE ican _be pur- 
< Ria: et chased DIK KUT. 
Slas =|=|3| 4 coMPLETE REFERENCE BOOK 
Sida Wes >» a 
S| g= a | val I for Manufacturers, Wholesalers, Jobbers, Re- 
= | g & tailerx, Commiss:on, Export and 
nx ee Import Merchants, &c. 
ia $ 3} 4 
by wae er : ‘3 
‘| -|/3| PRICE, $5.00. 
s| is S| ie 
8 7 s} : - A Complete Cyclopsediafor Buyers and Sellers 
oi 2 i 1-3 in all Trades. Bound in Cioth. 
os ‘5 giz F | 3 In Leather, $7.00. 
3 ig = :g ais 4 ‘Published by 
+ "3 rs) 2 : 
=| Js 3°33 =|e\< 
$| == geee 2) 2|5| THE SEEGER & GUERNSEY CO., 
“S = z = a) 
3| 33 ZE2e S/§ z 7 Bowling Green, New York, U.S. A. 
~|e¢ & ts “| ¢!& | Trade Lists furnished. Correspondence s0- 
S\ re S$ $| | | ticited. 
Dw” Babe — wm tes 4a Agents wanted everywhere. 








Iron Clad Paint Co. wonciatPaintce., 
‘actory 75 & =  aie'g ve Soe _ Bullding, 


And get the genuine 
article, and save liability ot 
suit for using an article 

e in violation of the 
patents issued t0 Wm. 
Green and now owned by 
this Company. 


RON CLAD PAINT 
is the most dur- 
able, most fire- 
proof and Cheap- 
est Paint made. 


FURNISHED both D 
and Ground in Oil. - 


Used by N 
he Rail cade.” &3 








Cleveland Co-Operative Stove Company. 


——MANUFACTURERS )F—— 


Stoves, Hollow Ware and Plumbers’ Sinks 


PRINCIPAL HOUSE : 


CLEVELAND, oO. 


Des Moines, Ia.” 
REPOSITORIES 3 Minneapolis, Minn. 
ansas City., Mo. 


26 to 36 SUPERIOR STREET, 
On the Viaduct, 


Chicago, Ill. 
,DBANCH HOUSES :< Indianapolis, Ind. 
m 


02 St. Louis, Mo. 


—_ 








Pree 
ff ff 
oT — 


tr cme 


GARRY IRON ROOFING COMPANY, 
The Largest Manufacturers of Iron Roofing in the World, 
MANUFACTURERS OF ALL KINDS OF 
tron Roofing, Crimped and Corrugated Siding, tron Tile 
or Shingle, Fire-Proof Doors and Shutters, 
fron Ore Paint and Cement. 

Iron Frames for Roofs and Buildings. 

No. 152 MERWIN ST., CLEVELAND, OHIO. 





Double and strong 4 times above list. 





*S@ Send for circulers and price list No, A 








18. 1RON TRADE REVIEW. 











WORSWICK 


M’f’s Co., 
CLEVELAND, - 0. 





Manufacturers of 


PRINDLE’S 


Patent Metallic 


WIRE PAGKED : 
UNIONS. —* a 
Malleable and Gray Iron Fittings, Wrought Iron Pipe, 
BRASS AND IRON BODY GOODS, 


Patented, 
r Gas and Steam Fitters’ Tools and Supplies. 
aa Send for Price List. ~<€# 


Unexcelled for Hot Water or 
Steam. 


ee 
A ee 
_——— 
ee 
TS 
LT 
LL 
ie 
ee 
TT cee 
ce 
A ee 


j 


it 





The only perfect packing for JF 
Natural Gas. 


Especially adapted for Car 
Heating. 


' Permanently durable for all 
Fluids and Liquids. 








OLSVELAND WHEEL & FOUNDRY WORKS. 
MAHER & BRAYTON, Proprietors, 


Manufacturers of 


‘Car, Engine, Truck and 
: Tender Wheels. 


and Machinery Castings. 


and Street Railroad Wheels 
and Turnouts. 


Chilled-Faced Railroad Frogs. 


Office: 20 Carter Street, 
Works: Cor. Carter and Collins Streets. 
Cleveland Ohio. 32 








NEW TANSYE BUCKEYE AUTOMATIC CUT-OFF ENGINES. 


In Use, Over 1,000, 


25 to 1.000 H. P. 


These engines are the combined result of 
Jong experiencs with sutomatic cut-off regula- 
tien, and most carefu! revicion of all details. 
They are designed and constructed for heavy 
ard continuons duty at medium or high rota~ 
4 tive speeds. Highest attainable Fernomy in 
Steam Consumption ard surerior regulation 
guaranteed. Self-conteined Antomatic Cut- 
off Frg nes 12 to 1°0 H. P. for driving Denamo 
Machines a sprcialty. Il'nstrated Circu’ars, 
wiih various data as to practical Steam Engine 
Address, 


BUCKEYE ENCINE CO., Salem. = 


Construcuvon seeds pertormance, free > by mail. 


« SIMPSON, 301 Telephone Building. 18 Courtlandt St.. N. Y.; N. 
Sales Aventis: *s ROBINSON, 154 Washington St., Chicago, Ill; ROBINSON & CARY, Be 
au inp 


KENSINCTON ENCINE WORKS, LIMITED, PHILADELPHIA, 


Sole Licensees and Manufacturers for New Jersey (South of Trenton), Eastern Pennsylvania, 
Delaware, Maryland and Virginia. 


THE CLINE ENGINES. 
Upright Engines and Boilers 


1, 2,4, 6,8 and 10 Horze Power, just the thing for Spice Mills 
Cotton Gins, Lavndries, Elevators, (reameries. Hoisting mo | 
Drilling, Electrie L ghring, Printing Offices ,sma!l woud and Iron 
Working Establishoents. On farms for Sawing, Pump ng, 
Threshing, teed Cutting, Farming, Grain, etc. Butchers’ and 
Sausage Machinery. 


STEAM YACHTS, LAUNCHES, Etc., 


Manrfacture Power iy eid Wheels, Power Lift and Force 
Pamps, Smal! Speed Lathes, Heavy Jack Screws, Saw 
Mandrils, Iron Shapers, Hoisting Machinery, &c. 

83~Please write for New Catalogue. 


ELMER E. CLINE, 


Box 1116, 50 and 52 Ely St.,| - - ALLIANCE, O 











wert aan ay MANUFACTURING CoO., 
‘ 180 Golumbus St., Cleveland, 0. 


SOLE MANUFACTURERS OF THE 


MceMYLER PATENT 
Revolving Steam Derrick, 


AND a 


SEATON RIVET = BOLT HEADER. 


DLE MNFRS Also General Hoisting and Cant Machinerv, Coa! and 






oreeareregiet 80 COLUMBUS, ST 
8 iit nD o. Ore Buckets and Dump Cars. 


8lly 





MANUFACTURERS 


—— WILL——- 


Find it to Their Advantage 


TO OBTAIN OUR PRICES FOR 


CATALOGUES, 
COMMERCIAL PRINTING 


AND 


STATIONERY, 


IN QUANTITIES TO SUIT THE 





oomeeid | 





Targest Demands. 


Cleveland Printing & Publishing Co., 


Lithograph Building. CLEVELAND, OHIO 





MACHINE 


With Automatic 


‘he 


———_<_ 


PRET Ne SRICK’, 










ste Engines 
coy and full 


ey Factory 
OUTFITS 


from! to 20inches I3stylesCLAY CRUSHERS - 
Machines with or without Crushers. 6 different Brickmachines.—— 


Avoress FREY, SHECKLER & HOOVER, Guccnea: “OHIO. ==—=5 


THE TNA MACHINE COMPANY 


SOLE MANUFACTURERS OF THE 


Aetna Medium and ae" Speed oan nem 


‘300 to 1000 Horse Power. Latest Design. 


Rolling Mills, Furness, Pipe 
Wee ee nd Saw Mills, Ete. Also 
Manufacturers of 


‘Upright Engines from 10 to 160 H. P. 


: Rolling Mill and Special Machinery, 
| Light and Heavy Castings, and 


| M. V. SMITH’S 


‘Gas Producer and Furnace. 
ENGINES ALWAYS IN STOCK. 


Onio. 








Warren, - 


THE LAIDLAW & DUNN CO, 


CINCINNATY, Oo. 














Purchasers 
Manufacturers of the —of— 
‘ Hero” ’ Vertical beter Feaders, PUMP co 


Est’d 1862 


“STANDARD” « 
DUPLEX 


REMOVABLE WATER CYLINDE) 8 
bend tor descript)ve circulars, 












of 




















e 











IRON TRADE REVIEW 








The HOPPES feed- 


Sold on Trial. Clean 


SEND 


a 


Hard Sheet Steel Troughs easily cleaned. 


Sovrinefield. Ohio. 


HOPPES MANUFACTURINC CO., - 


DESCRIPTIVE 
CIRCULAR 


Water PURIFIER. 


Boilers Cuaranteed. 
FOR 








N) Roofing, Siding and 
CAMBRIDGE 


Cambridge Roofing Co.. 


Moenufacturers of | 


Plain Rolled, Corrugated and Crimped Edge, 


ing. Made of a and Charcoal Iron, awarded , i) 7 
First Medal by the New i 


04-ly 


—oee Metal Works. 


FRED KRANZ, Proprietor 


Manufacturer of 


IRON LIME KILNS, 


Copper, mg Steel and Sheet Iron Work for 


rewers and Distillers. 


PLUMBING, GAS AND STEAM FITTING. 
STEAMBOAT WORK A SPECIALTY. 





OFFICE: 73! Water St.. 
SANDUSKY, Ohio, 





Qver 25,000 


IN USE. 






lorizontal OTTO Gas 





leans Exposition. 


OHIO, 


4 





Srzes : 


OTTO CAS ENCINE WORKS 
Schleicher, Schumm & Co., 


{ Peiladet Philadelphia. 


Engines 
Vertical OTTO Gas Engines 
Com ined OTTO Gas Engipe = 
1, 9,. 4, 46 10, 3 25 and 50 horse-power. 


f Net oe ‘OTTO Gas Engines. 
aoe OTTO Gas Engine Dynamos, 








SEBASTIAN, 
MAY & COMPANY'S 
Improved 
Screw Cutting 
Foot or Power 











Cutaiaees of Lathes, Drill 
& Machinists’ Tools 
and Supplies mailed on ap- 
plication. Lathes on Trial. 
164 W. Second S8t., 


CINCINNATI, O. 





LATEST IMPROVED 


Western Washer 


This Machine is now in 
the hands of 


S}4OW 83] WO AP}9}4} PIOS . 


Five Thousand Dealers, 


y in use in more than 75.000 Houschaes. 
e guarantee satisfaction with each machine. 
**It meets with profitable aud satisfactory sale 
everywhere.” A good margin in it for deale~s. 
Write for catalogue and terms to 


The Horton Mfa. Co.. - Ft. Wayne, Ind. 





SHEPARD S NEw $60 
Screw Corrine 
FOOT LATHE, 
Foot and Power Lathes. 
Drill Presses, Scroil- 
Saw Attachments,Man- 
drels, Chucks, Twrst 

rills, Dogs, Calipers, 
a. Lathes on trial. 
Lathes on payment. 
Send for pallens of Outfits for Amateurs or 

Artisans. Address 4H. L. SHEPARD. Agt., 
124 East Second S8t., Cincinuati, 0. 


Cap Lathe, $1.25. 








E. E. CARVIN & CO,. 


Manufacturers of 


Machirists’ & lron Workers’ Tools 


LATHES, PLANERS, MILLING MACHINES 
AND DRILLS. 







“moT}Is0dxy 
AIND 


("yO eeg) 


‘ON °U) 98 YATIIW TYSUR 
MON INO 10} FJBPOWPY OOH pesroool o 


Special Tools tor all kinds of Manufacturing to 
order. Gear and Rack Cutting, Milling and 
Index Drilling to order.. 


W. BINCHAM & CoO., 


146, 148 & 150 Water St., 
CLEVELAND, O 


Hardware, lron, Nails and Metals 


OF EVERY DESCRIPTION. 


RAILWAY, MACHINISTS’ AND MINERS’ SUPPLIES. 


Wm. Jesson & Sons and Peter Stubs’ Celebrated Cast Steel. 
Malleabie and Cast Gas and Water Fittings. 


Nathan & Dreyfus’ Self-Acting Oilers and Lubricators, Injectors and Ejectors; Penn. 
sylvania Tube Works Pipe and Boiler Flues; Peet’s Open Way Valves; 
Boston Belting Co.’s Rubber Belting, Packing and Hose: 

Alexander Bros.’ Leather Belts. 


STUBS, CROBET & ROTHERY FILES, ETC., 





ETC. 





G@. W. STOCKLY. Premdent. J.J. TRACY, Vice-President. 
J. POTTER, Treasurer. N. 8. POSSONS, Supt. 
S. M. HAMILL, Ja., Asst. Secretary. 


W. F. SWIFT, Secretary, 
W.J.POSSONS, Asst. Supt. 





——— ToeE — 


SOLE MANUFACTURERS UNDER ALL THE 


Patents of Charles F. Brush, for Electric Lighting, Storage 
Batteries, Carbons, Electro-Plating Machines, 
Electro Motors, Etc. 


THE BRUSH LIGHT STILL LEADS THE FIELD. 


No other System in the World equals ours in Simplicity, Durability, 
Earning Capacity, Reliability. The Best is always the Cheap- 
est. 45,000 Brush Arc Lamps now in use. Self- 
Regulating Incandescence Apparatus. 


GET OUR AGENT TO MAKE PLANS FOR YOU BEFORE BUYING ELSEWHERE. 


THE BRUSH ELECTRIC Co. 


CLEVELAND, OHIO, U.S.A. 
AGENCIES EVERYWHERE, 93 





ayant FAC TURER OF 


qunork®, HA oN” CRANES; 

5, PEE RONG Mie wIRt WORKS 
FOUMORME. MACHing SHOPs. DOCKS of pti eS 

LOCOMOTIVE MPrveT CRAMES POWERREAD TRAVELLING CRANES 


FROM *. TO 15,000 Lbs. WEIGHT, 
TRUE TO PATTERN, RN. sound, solid, free from blow-holes, 
Seaey be of unequalan a prcnane and more d 
ever. in 000 Ban ashes d 86,000 Ge of 


steel now runn 


| % pian 


pon ren’ 











BRUSH ELECTRIC CO. 


AUTOMATIC 


Vertical Engines, 
Especially designed for 

Small Electric Light Plants. 

Perfect Regulation. 


5 to 20 Horse Power. 
Send for Specifica,ions and Prices. 


LLOYD & STERRETT, 
Erie, Pa., U. S. A. 
Mention this paper. Bly. 


‘PENCERIAN 
TEEL PENS 











. 
NEW OTTO RUBBER TIRE 


BICYCLES. 


50 GTRONGER BICYCLE MADE. 


P & Cv , Dayton, 
52 inch, Pras not ew, 00, our price a 
50 se i cf) 55.00, ih o 2% 
48 ci) oe . 50.00, “ TJ 
46 ‘ it) . 45.00, id ee 
44 ‘ “ Ti 40 ou, ‘ oo 


Order quick. Also 250 second-hand Wheels. 
Resalsing eae Nickeling. Bicycles and Guns 
ken 


WEBER & LIND SIGN WORKS, 
Artistic Signs. 
Cor. Ontario & Huron os 
CLEVELAND, O. 

Show Cards; Silk Sanpers, Bunting 


Streamers: ainting; Garved 
Metal, Glass aaa Clo’ 


Champion Rubber = : 


CHAIN PUMP, 


= §.£.Crawford 













Chain—best quality. Special in- 
dycements to parties o 
ear lots Correspondence 


JOHN ADT & SON, 


NEW HAVEN, OCONN,, 


‘ 





BUILDERS OF 


straightening &Cating Win 


Other Hardware Man: facturing. 


Patents. 
H.T. FISH R. 
SOLICITOR AND COUNSELOR, 


Late Examiner U. 8. Patent orn Prioas 
ite or sie 





rience in Examin 
TS eS 








130.143 Center&*.. NEW YORK, 


Cross- 
SUE ice anon 
gente STEEL yp aig co., 
:' Chester. xs. 407 Library ti ‘Philadetphia.Pa 


34 tone Building, Ciwminane 








































Snes te coal car cat 


es (for either wet or dry pulverizing) 


ee 
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IRON TRADE REVIEW. 


aa eee 








THE AMERICAN 
Manufacturing, Mining & Milling Co., 


MANUFACTURERS OF ALL KINDS OF GOLD AND SILVER 


Mining Machinery 


CLEVELAIND, OFIC. 


SPECIALTIES.—The Linn Double-Jaw Rock Breaker and Ore 

Crusher ; The Standard Pulverizer (for wet pulverizing); The Crescent Pul- 

Howland’ ’s Rapid Amalgamator ; 

Secor’s Improved Amelgamating Pan (for treatment of refractory ores); 
Howland’s mproved Disintegrating and Concentrating Riffles. 


Agents Wanted. Correspondence Solicited. Catalogues Sent on Application. 
NEW AND IMPROVED 


{7-Inch Engine Lathes. 


Any length of bed. Workmanship stric:ly 
first-class, ? 


THE MULLER MACHINE TOOL. CO. 


Sth and Evans Sts.. [44] CINCINNATI 0. 











NIT. VERNON IRON WORKS, 
Oldest and Largest Works in the Country. 


c.&C. > Co., Prop’s, 
Manufacture 







50 to 450 Horse Power. 
Slide Valve Stationary Engines 


All Sizes, Extra Heavy, with Girder, 
Box Frame. 
PORTABLE PRarE ss: Center and 
de Crank, 40 H. P. 
iseaneae peta 8 to 18 H. P. 
SAW MILLS, Extra Heavy, Standars 
Self- ing Blecks 
and Late Improvements. 
ubular, Locomotive and Flue Bollers. 
Address C. & G. nearness & CO., Mt. Vernon, 0 


ve Hisales. 
Pratt. Agent. 3944 St. Clair St. Cleveland. ( 


Bend for Prices and Dowriy' 115} 





“The Armstrong Purifier, 


@WwitH 


Exhaust Heater Combined, 


Purifiesi the teed water by 
means of'the live steam, and 
heats the water up to the bolling 
point bv.imeans of exhaust 
steam, 

A full description of this heater, together 


with a valuable treatise on steam boilers, sent 
to any address, free of charge. Address, 


W. C. ARMSTRONG & CO., 


13ly SPRINGFIELD, O. 








Cleveland Foundry. 
Castinses 


Vor Machinery and Rolling Millr 


Car Wheelr 


all sizes and kinds, with and without Axles. 
Chitied Faced R. R. Frogs 


STREET RAILROAD TURNOM'. 


Nos 9,11 13 
Winterttcont. | Bowler & Co. 


Shapers, Engine Lathes» Drills. 
LODGE, DAVIS & C0., 


> Cincinnati, O. sEeNv FOR PRICES. 
15’’, 20’ Crank, 20’, 26”, 32’ Geared Shapers, tT 





17’, 19”, 21°’. 24°", yi Engine Lather WILL 
20’, 24” 1 pright Drills, vou, 


957°: 28’, 32’, 40” B. G.'P. F. Drills. OU. 


Corliss Automatic Cut-off Engines, a 





William Tod & Co., Youngstown, 0,, 


THE PORTER-HAMILTON ENGINE, 
The Mamilton Blast Furnace Engine, 










Hydraulic Cranes and Accumulators. 
s@>- Heavy special machinery generally. Send for illustrated catalogue. 


C. J. McNUTT, Ashtabula, 0. 


BEVEL JIG MILLS 
For Ship Builders. 


The Best and Cheapest Mill on the 
Market. 


No ship yard should be without this 
Machine. 











SEND FUR PRICE LIST & OIRCULAR, 


The Lane & Bodley Co. 


Manufacturers of 


AUTOMATIC CUT-OFF ENGINES. 


= hers heavy patterns and of unex- 
g celled workmanship. 


STEEt BOILERS, 
Feed Water Heaters, 
SHAFTING, PULLEYS, GEARING 


TH« LANE BODLEY Co., 
Nos. 1 to 25 John Street. 
CINCINNATI, 0, 










Corliss. 





BROWN & SHARPE M’PF’G C@Q., 


STRADDLE 
MILL CUTTER. 


PROVIDENCE, R. I. 
—A FULL LINE 0F— 


Milline and Other Cutters 


cu ~ 
MILL CUTTERS. Carried in stock at our works, and 


For Sale by 


— PARKIN & BOSWORTH, 


_— 
—— 9 and 11 South Water S8t., 
CLEVELAND, O. 


B&F"Catalogue of Machinery and Tools, 
130 pages, mailed on application. 


Eiagery’s Eoouomy freeze 


Was placed before the public in 1888, and 
owing to its cheapness, simplicity, etc., the 








demand for it has never been equaled by any 
other Freezer. 


SEND FOR PRICES BEFORE ORDERING ANY OTHER. 


KINGERY M’F’G CO.. 


==""West Pearl St., Cincinnati, O 


‘Ou: and: WATER TANS, 





























16” anu Zv’’ UK Aw K SHAPER. 





| ouresss ERTERPRSE. BULER Lo YOUNGS 













